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FOURTEEN TON LOCOMOTIVE CRANE. 
The crane here illustrated is representative of a class of 
portable steam cranes specially designed and constructed in 
various sizes for use in steel works. The work to be per- 
formed is constant aud heavy, night and day, such as ordi- 
nary cranes could not cope with. Every part is extra strong, 
and easily accessible for inspection, while compactness is a 
prominent feature. In order to be universally available 
through the works, they travel on the standard railway 
gauge, and have sufficient stability to lift, slew, and travel 
with their full load suspended in any position. The en- 
graving is from the Engineer, and made from a photograph 
of the makers' No. 6 standard size, which lifts 14 tons at 12 
feet radius, or 12 tons at 14 feet radius. It is the fifth crane 
supplied to Messrs. Beardmore, ofParkhead Steel Works, 
Glasgow, but it is the largest yet made capable of slewing 
aud traveling with its full load on ordinary gauge. These 



cranes are now in use in the principal steel works in Eng- 
land, and several have gone also to America and the Conti- 
nent. 

The carriage is a massive casting of 10 tons, with a fore 
and aft wheel base of 8 feet center to center. The wheels 
with steel tires are for a gauge of 4 feet 8J£ inches. The 
axles are of steel, 6 inches diameter, in brass bearings. The 
traveling gear, wheels, and pinions are of cast steel, and all 
outside. Od each side of the carriage is a strong wing 
bracket, giving a width over all of about 7 feet, so that a 
guide rail or bar could be laid parallel to the rails on which 
the crane travels on each side, in special positions, when the 
maximum weights may require to be lifted. This is an ex- 
tra precaution to provide for any jerk or abnormal strain 
tending to overcome the stability of the machine. These 
side rails or bars being half an inch under the brackets, 
would only come in contact when too great strain was put 



: of a jerk the cra6e<>woqfol imme- 
i traveling rails. '<z-. C& 



on the crane, and in case < 

diately settle back on the traveling rails. "<,->. '<5*. 

One of the special features of this crane is theri'coaj^ruc- 
tion of the central post and its connections. The post with 
its bearings is the most important detail in such cranes. 
Messrs. Russell have abandoned the use of the roller path 
so universally adopted in cranes by other makers: holding 
that when such cranes are exposed to dust and grit the wear 
is excessive. If the crane is used so that only a part of a 
revolution in slewing is performed, that portion of the 
path wears the remaining porlion below the level, so that 
through time the crane ceases to be able to make a complete 
revolution. If the roller path and sole plate are cast to- 
gether, the casting requires occasional returning and even 
renewal, which is inconvenient. 

The small engraving snows an improved arrangement of 
(Continued on page 132.) 
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BALANCING WHEELS AND CYLINDERS. 
For wheels of large diameters aDd wheels and cylinders of 
great velocity, accurate balancing is required. It is Dot yet 
determined that a standing balance and a running balance 
can be made identical, especially when a belt is used, as oh 
the flywheel of an engine, or the momentum of a crank is to 
be overcome. But for many purposes the .standing balance 
is near enough to accuracy to prevent tremor and injurious 
jar in running. When the wheel can be turned inside as 
well as outside, the rim balancing is not always necessary if 
the arms approach uniformity in size; but there are cases 
where inside turning is impossible, and balancing becomes a 
necessity. 

There are three methods of balancing iD use, the most 
common being the suspension of the cylinder or wheel on 
the centers of an arbor or shaft. This is not always accu- 
rate, as, if the wheel is very heavy, the centers must be set 
up too hard to allow ihe wheel or cylinder to turn easily. 
A better way is to suspend the wheel by the journals on 
which it is to run ; but if these are seated in boxes, the same 
objection will exist. To obviate this, the journals are some- 
times mounted on friction rollers; but a much more accu- 
rate method is to mount them on two parallel bars, planed 
and filed to exactness and fixed perfectly level. These are 
long enough to allow the journals to travel far enough to 
make a complete revolution of the wheel or cylinder shaft, 
3 inches diameter requiring bars something over 9 inches 
long. By this method the degree of accuracy obtained is 
very great, as the journals bear on the bar at only one point, 
and the mass rolls at a touch. 

There is still another method, especially applicable to large 
turned wheels, as the fly wheels of steam engiues. In this 
the wheel, after being bored and turned, is suspended by 
the central hole so that the wheel hangs horizontally. The 
wheel is held by an eye bolt accurately turned, having 
mounted on it two disks with shoulders turned to fit the 
bore of the wheel; thus the eye of the bolt is in the mathe- 
matical center of the wheel. The wheel is then suspended 
by a crane, and a spirit level laid on the turned edge of the 
rim. If the wheel hangs true, the level will show no de- 
clination; but the slightest variation of weight will deflect 
the rim. Pieces of iron are hand clamped on the opposite 
side, and when accuracy is attained the clamp and weight 
are weighed, and a pattern for a casting to go inside the rim 
is made accordingly. 

. < ni» 

Coloring of Hnass. 
We translate the following from Industrie Zeitung: 
If brass be covered with moistened sand for some time a 
beautiful brown coloration is developed upon the surface, 
which remains bright when polished with a dry brush. 
In order to render the color more light or green, it is covered 
with a film of verdigris obtained by evaporation of dilute 
acid applied to the surface. The antique appearance of the 
article thus treated is quite beautiful and more or less last- 
ing. An objectionable feature of the process is the extent 
of time necessary for its execution, and it has for this reason 
been substituted by another process. 

The brass being heated is immersed in old or dilute nilric 
acid, and left therein till the surface is covered wilh scales; 
it is then cleansed with sand, washed, and bronzed. The 
term bronze comprehends in commerce all possible colora- 
tions. 

Brown is obtained by immersion in a solution of nitraleor 
chloride of iron; the intensity of the color being dependent 
on the strength of the liquid — for violet colors antimony 
chloride being used; while a chocolate color is obtained 
when the surface is covered with a layer of humid iron oxide 
and highly heated, and polished with graphite. By moist- 
ening the brass with a solution containing iron and arsenic 
chloride, an olive-green is imparted to it. The liquid is pre- 
pared by dissolving the respective metals in muriatic acid. 
The surface is polished with a graphite brush and coated 
with a lacquer composed of 1 part varnish, 4 parts turmeric, 
and 1 part gummi gutta. 

A steel color is developed by using a boiling solution of 
arsenic chloride, while a careful application of a concentrated 
solution of sodium sulphide causes a blue coloration. 

Black, being generally used for optical instruments, is ob- 
tained from a solution of gold or platinum chloride, to each 
of which tin nitrate has been added. In Japan the brass is 
bronzed by using a boiling solution of copper sulphate, alum, 
and verdigris. 

The success in the art of bronzing depends in a chief 
measure upon the temperature of the alloy and solution, the 
quality and proportion of the metals used in preparing the 
alloy, length of time of immersion, drying, and many other 
particularities — as regards care of the manipulations — which 
demand a dexterity only acquired by practice. 

When it is not the object to impart to the surface an arti- 
ficial color, but to protect it against the formalion of rust or 
oxidation, a coating of the surface with a varnish called 
" lacquer " will then suffice. The metal is heated as above, 
steeped in acid, and washed with water; it is again immersed 
in pure nitric acid, washed, and dried in sawdust. Or the 
brass is placed in dilute nitric acid— 1 part of acid to 1 part 
of water — until the surface appears quite white, being then 
washed and dried as before. The first method produces a 
bright, the latter a dull surface; by polishing the projecting 
parts this imperfection is partly overcome. The articles are 
again immersed in acid, washed with water, containing some 
crude potassium bitartrate, and dried in hot sawdust. The 
so prepared articles are heated on a hot plate and then 



varnished. The varnish used is prepared by dissolving 
1 ounce shellac in 1 pint alcohol. Pigments, sandalwood 
dragon's blood, and annatto are introduced to increase the 
color and gloss; also turmeric, saffron, gummi gutta, etc. 
The former produce a yellow, these a red, and a mixture of 
both a beautiful orange colored varnish. 

An excellent light colored lacquer consists of 3 parts aloes, 
1 part turmeric, and 1 part plain varnish. A yellow lacquer 
is composed of 1 part turmeric, 4 pans dragon's blood, and 
1 part of the spirit varnish. A red lacquer can be made by 
mixing 32 parts of annatto, 8 parts dragon's blood, and 1 
part varnish. 

Lacquers fade and are chemically altered by the combined 
action of light and heat, and should be kept in vessels of 
glass or earthen ware; they are also affected by metals. 
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Xbe microscope in Analysis. 

The recent gift by Andrew Carnegie of $50,000 to Belle- 
vue Hospital, New York city, to be devoted to the further- 
ance of microscopic study and microscopic investigation, is 
a step which must go far toward adding to the value of 
the microscope as an aid to the chemist as well as to the 
physician and surgeon. 

With every improvement in that noble instrument, the 
telescope, new worlds are revealed to the astronomer, and 
the science of astronomy owes as much to the skill of Al van 
Clark, the instrument maker of Cambridge, as to the 
patience and learning of Secchi or of Proctor or Langley. 
So it is in respect to the microscope, and the skillful and 
ingenious men who are continually improving and perfect- 
ing these invaluable instruments. The modern analytical 
chemist finds a microscope almost as indispensable in his re- 
searches, especially in organic analysis, as are his retorts 
and acids and tubes. 

The intricate relation which botany bears to medicine 
presents a field in which intelligent use of the microscope 
must produce excellent results. The student of medicine is 
to-day enabled to unravel, before the potent glance, of the 
perfected microscope, the deepest mysteries of the medicinal 
plant, flower, herb, or root. The nature, virtues, attributes, 
etc., of these can be studied at leisure, and gazed upon with 
an eye that magnifies from a few hundred to thousands of 
diameters. 

The brilliant discoveries by Pasteur and by Koch are as 
much due lo the perfected microscope as to any one cause. 
The nature and habits of the tubercular bacillus have only 
been capable of study since the microscope was so improved 
that organisms heretofore unrecognizable stand revealed. 
Disease has been traced lo its source, the presence of bacteria 
and germs, by the use of the finest microscopic appliances; 
and in fact a thorough course study in the art of intelligently 
using this instrument is becoming yearly a greater necessity, 
not only to the medical student but the pharmacist who 
wishes to keep abreast of the age we live in. The relation 
of the microscope to cholera is at present an interesting and 
close one. And when another potent servant of man, elec- 
tricity, is summoned to aid the microscope, the power of the 
latter is increased to an astonishing degree. Becently in 
London such an apparatus threw upon a screen the image of 
a cholera germ, magnified two million times, and in which 
these long hidden and minute organisms appeared the size 
of the human hand. 

The motto of the modern microscopist seems to be: 
" There is nothing bidden that shall not be revealed." And 
the determination of the modern student of medicine and of 
drugs and their effect and nature should lead him to expend 
less upon cigars and divers luxuries and aim to he the pos- 
sessor of an instrument without which three-fourths of the 
realm be proposes to enter will remain invisible. Fortu- 
nately, the growing perfection of the instrument does not im- 
ply increased cost. And it is now possible to secure a 
microscope of marvelous power for a sum which a decade 
ago would by no means have secured a much less perfect 
instrument. 

We are satisfied, concludes the Independent Becord, of this 
city, that in the next few years the microscope, in the hands 
of brainy and quick witted American students, must pave 
the way for discoveries in the realm of medicine that will 
be worthy of a place beside those of Pasteur or of Koch. 
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A New Revenue Cutter. 

The Commodore Perry, a United States revenue cutter, 
just completed by the T'nion Dry Dock Co., of Buffalo, for 
service on the great lakes, is an iron steamer of 431 tons dis- 
placement. Her length over all is 161 feet, on the water 
line 145 feet, beam 25 feet, depth 11 feet 2 inches, draught 
of water 9 feet. Her rig is that of a topsail schooner. Her 
engines and boiler were constructed by the Hartford En- 
gineering Co. The boileris a return tubular, 15 feetlong and 
11 feet 6 inches diameter of shell. She has a single direct 
acting engine, cylinder 38 inches diameter and 40 inch 
stroke, single screw propeller 10 feet iD diameter and of 4 
blades. Her decks and spars are of white pine. All hands 
from the captain down are quartered below the main deck; 
the captain's cabin is in the extreme stern next the ward 
room. The engine and boiler are amidships, and the men 
forward. 

The woods used for finishing are white pine, black walnut, 
mahogany, cherry, and ash. She is a neat, handsome little 
steamer, inside and out, in every way creditable to the 
builders. An excellent drawing of the vessel has been mada 
by Mr. Frank R Rosaeel, ol Buffalo. 
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ASPECTS OF THE PLANETS IN SEPTEMBER. 

SATURN 

is morning star, and wins the first place on the planetary 
record, for his beautiful appearance in the eastern sky, and 
p.lso beeause he reaches one of the great time marks in his 
course. 

On the 16th, at 10 o'clock in the morning, he is in quad- 
rature with the sun on his western side. He then passes the 
half-way house between conjunction and opposition, and is 
in favorable position for observation, both with the naked 
eye and the telescope. He is at the same time conveniently 
situated for the star gazer, rising now at half after 11 o'clock 
in the evening, and, at the close of the month, making his 
appearance at half past 9 o'clock. For a time after his ad- 
vent Saturn is the brightest star in the myriad host that 
sparkles in the star depths, but his supremacy lasts but a 
few short hours, when his fair rival, Venus, appears upon 
the scene and robs him of the proud distinction. 

A peculiar interest is felt in the approach of the ring- 
girdled planet to the earth at the present time, for knotty 
problems are to be investigated — with little expectation of 
their being solved — connected with the complicated 
Saturnian system. The most magnificent member of the 
planetary brotherhood is drawing nearthe terrestrial domain 
under conditions that will not be exactly repeated until the 
present generation of astronomers has given place to the one 
that wiil succeed it. For though the members of this pro- 
fession are distinguished for longevity, 25 years spans the 
length of the highest power of observation in an astrono- 
mer's life, while 29£ years must pass before Saturn presents 
the same advantageous position he now holds. 

During this year and the succeeding year the finest tele- 
scopic views of Saturn and his rings may be obtained in 
northern latitudes. For in this time hepasses his perihelion, 
reaches his greatest northern declination, and his rings are 
open to their widest extent; these events all occurring be- 
fore the year 1885 closes. 

The composition of Saturn's lings is a question of pro- 
found interest to men of science. When the rings were first 
discovered astronomers saw nothing wonderful in the fact 
that two rings surrounded a planet, and accompanied it in 
its revolution around the sun, any more than a child won- 
ders at the creations of fairy-land. But as a knowledge of 
the science and the principles of gravitation advanced, it 
was found that if sucli a body were solid it could not be 
supported, but would soon be precipitated upon the planet. 
There are those who still believe that the rings are approach- 
ing the planet. According to Struve's figures, the fall will 
take place about the year 2150. The theory next advanced 
was that the rings were fluid. This was shown to be equally 
untenable. The next and last important step was a great 
advance u-pon the preceding, for the distinguished astrono- 
mer to whom it is due proved that there were unanswer- 
able objections against both the solid and fluid constitution 
of the rings; he also suggested or revived a third theory. 
This is that the ring is formed of myriads of satellites, too 
small to be separated in the most powerful telescopes, and 
too close together to allow the intervals that separate them 
to be visible. The rings look solid and the surface unbroken 
on account of the immense distance at which they are ob- 
served, something on the same principle that the little drops 
of moisture, of which cloud and fog are composed, appear 
like solid masses as we look upon them. 

The rings, as is well known, consist of two rings separated 
by an opening, while the inner ring is joined at its inner cir- 
cumference to a third or dusky ring, considered partially 
transparent. There is also a line that looks like a division 
in the outer ring. A broad field here opens to investigators, 
and observers will carefully study the golden circlet in order 
to find if the comparative darkness of some portions of the 
rings is not caused by the sky showing through the openings 
where the satellites are move sparsely congregated, instead 
of being breaks in the rings, and whether the dusky ring is 
not partially transparent. 

No effort will be spared, no human aid will be unused, no 
favorable night will be lost, in the attempt to discover the 
weighty secrets our brilliant brother has hitherto kept hid- 
den from mortal vision. If a few extra satellites chance to 
be picked up, while his faee and rings are being scanned, 
immortal fame will redound to the fortunate discoverers. 
This year, then, and the year to come are to be specially 
devoted to Saturnian investigation, a study of exceeding 
delicacy, requiring exceptional visual power and the long 
practice that makes perfect. For objects viewed at a 
distance of 900,000,000 miles demand the highest exer- 
cise of the highest powers with which humanity is 
endowed. 

We have proof that the present favorable conditions for 
observing Saturn are being diligently improved. The 
Messrs. Henry, of the Paris Observatory, have recently made 
observations on the mysterious rings under atmospheric con- 
ditions that were exceptionally favorable. They make the 
startling announcement that, outside of the known rings, 
there exists a small bright ring on the outer border of the 
outer ring, the width being nearly equal to the division in 
the ring. Now if this new ring is a reality, other astron- 
omers will not fail to see it, and the opinion will 
not fail to be coufirmed that important changes are tak- 
ing place in the rings, especially in the outer one. There is 
a curious analogy between the solar system a n d the Saturnian 
system. The sun has eight planets and a ring of asteroids 
revolving around him. Saturn in like manner is surrounded 
by eight moons and a ring of minute bodies corresponding to 



the asteroids. Some time in the future the reason for the 
correspondence may be discovered. 

The right ascension of Saturn on the 1st is 5 h. 30 m. ; his 
declination is 21° 51' north; and his diameter is 168". 

Saturn rises on the 1st not far from half past 11 o'clock 
in the evening; on the 30th he rises at half past 9 o'clock. 

VENUS 

is morning star, and seems as yet to show no symptoms of 
the falling off in brilliancy and size to which she must as 
surely succumb as the less glorious members of the family. 
She contiuues to travel westward, lengthening out the in- 
visible chain that binds her to the sun until the 21st, when 
a change comes. On that day, at 7 o'clock in the morning, 
she reaches her greatest western elongation, being then 46° 
6' west of the sun. Here she reverses her course, approach- 
ing the sun with slower step than she receded from him, 
and gradually growing less brilliant as she draws near the 
ceutral fire that will quench her lesser light. 

One cannot help regretting that the bright planet must 
lose her luster, especially after the superb aspect she took 
on during the month of August, when she seemed to illu- 
mine the eastern heavens like a young moon as she hung 
tremulous on the rosy waves of light that proclaimed the 
near approach of the sun. 

The right ascension of Venus on the 1st is 7 h. 45 m. ; 
her declination is 17° 11' north; and her diameter is 30 - 4". 

Venus rises on the 1st about 2 o'clock in the morning; on 
the 30th she rises about a quarter after 2 o'clock. 

JUPITBB 

is morning star. Though the latest comer among the plan- 
ets that usher in the day, he is far enough from the sun to be 
easily visible, rising now an hour and a half before the 
great luminary, and two hours after Venus, who looms 
above the eastern horizon at 2 o'clock. One of the delight- 
ful observations of the month will be to watch the approach 
of the king and queen of the stars as they draw near each 
other on the celesti^ road. On the 19th Jupiter is only an 
hour behind Venus, and, at the end of the month, he fol- 
lows so closely in her steps that only the short time of 15 
minutes separates them. Observers who command the east- 
ern horizon, and will take the trouble to rouse from their 
slumber in the small hours of the morning, will behold one 
of the finest exhibitions ourbiother planets can get up. 

The brightest gem of the sun's family appears suddenly 
above the eastern hills, shining with dazzling brilliancy on 
the dark background of the sky, the prince of planets fol- 
lows in quick pursuit, and the first magnitude star Regulus 
in near proximity completes the starry picture. 

The right ascension of Jupiter on the 1st is 9 h. 34 in.; 
his declination is 15° 10 north; and his diameter is 30". 

Jupiter rises on the 1st about 4 o'clock in the morning; on 
the 30th he rises about half past 2 o'clock. 

URANUS 

is evening star until the 20th, when he becomes morning 
star. On the 20th, at 10 o'clock in the evening, he is in 
conjunction with the sun. The four great planets are then 
on the sun's western side, and are all shining as morning 
stars. Neptune and Saturn have passed quadrature, and are 
more than half way advanced toward opposition. Jupiter is 
on the way to quadrature, and Uranus is just commencing 
his course for the same goal. 

The right ascension of Uranus on the 1st is 11 h. 51 m. ; his 
declination is 1° 40' north ; and his diameter is 3 5". 

Uranus sets on the 1st about a quarter after 7 o'clock in the 
evening; on the 30th he rises about a quarter after 5 o'clock 
in the morning. 

MERCURY 

is evening star until the 19th, when he joins the ranks of 
the morning stars. On the 19th, at 10 o'clock in the morn- 
ing, he is in inferior conjunction with the sun, passing to 
his western side, and increasing the number of morning 
stars to five in the following order of distance from the sun: 
Neptune heads the list and is succeeded by Saturn, Venus, 
Jupiter, and Mercury. 

The right ascension of Mercury on the 1st is 12 h. 11 m.; 
his declination is 5° south; and his diameter is 86". 

Mercury sets on the 1st soon after 7 o'clock in the evening; 
on the 30th he rises about half past 4 o'clock in the morn- 
ing. 

NEPTUNE 

is morning star and the leader of the shining brotherhood. 
He is of little importance now in his distant quarters, but 
we have faith that some time in the future he will point 
the way to a world or worlds lying beyond his sphere. 
Meantime his ethereal path must be closely watched, lest 
any unusual perturbations escape detection. 

The right ascension of Neptune on the 1st is 3 h. 25 m. ; 
his declination is 16° 54' north; and his diameter is 2 - 6". 

Neptune rises on the 1st about half past 9 o'clock in the 
evening; on the 30th he rises at a quarter before 8 o'clock. 

MARS 

is evening star, the sole representative of that role through 
the whole month. He is moving slowly toward conjunc- 
tion, but we must wait till 1886 for another opposition, when 
the ruddy planet will take on a more imposing aspect. 

The right ascension of Mars on the 1st is 13 h. 23 m.; his 
declination is 8° 46' south; and his diameter is 4'8". 

Mars sets on the 1st soon after 8 o'clock in the evening; on 
the 30th he sets at 7 o'clock. 

THE MOON. 

The September moon fulls on the 5th at 4 minutes before 



6 o'clock in the morning, standard time. On the 10th, the 
moon is in conjunction with Neptune; on the 12th, with 
Saturn; on the 15th, with Venus; on the 16th, with Jupi- 
ter; on the 19th, with Mercury and Uranus; and on the 22d, 
with Mars. No planet is occulted by the moon in Septem- 
ber in any part of the globe, but some favored mortals may 
see her pass over the star Aldebaran on the 10th, and we 
shall see her in his vicinity. 

THE HARVEST MOON. 

An interesting lunar phenomenon will occur when, after 
the full, the moon rises for four consecutive evenings with 
an average interval of 35 minutes between the time of rising. 
We may not think with the agriculturists of old that, by a 
merciful interposition of Providence, the day is thus appa- 
rently prolonged to help the husbandman in his labor. But 
we may be equally grateful for the charm of the landscape 
when floods of silvery moonlight quickly succeed the short 
September twilight, and show the artistic touch of our 
satellite in producing effects of light and shade that no hu- 
man pencil can reproduce in its perfection of stillness, soft- 
ness, and serenity, so deliciously harmonizing with nature's 
great harvest festival. 



Krakatoa. 

At the meeting of the Meteorological Society of Mauritius 
on May 22, several interesting communications were made 
with regard to this eruption; among others, a letter from a 
M. Lecompte, dated at Diego Garcia (latitude 7° 20' south, 
longitude 72° 35' east of Greenwich) on April 24, describing 
how at breakfast, on the morning of August 27, they had 
heard detonations, low but violent, and, attributing them to 
a vessel in distress, had run, and had sent men, to different 
ponts of the shore of the island, who were unable to seeauy- 
thing to cause such sounds; also how the captain and mate 
of the Eva Joshua, just leaving Pointe de l'Est to anchor at 
Pointe Marianne (these places are supposed from the account 
to be near Diego Garcia), had heard the same detonations, 
and sent men to the mastheads, without seeing anything. 
These, with the previous reports from Rodriguez, showed 
that in three distinct cases the sounds of the Krakatoa ex- 
plosions were plainly heard at distances of at least twenty- 
two hundred miles, and, in the case of Rodriguez, of nearly 
three thousand. 

In Nature, May 1, it was stated by HerrR. D. M. Verbeek 
that these sounds were heard in Ceylon, Burmah, Manila, 
New Guinea, and at Perth, on the west coast of Australia, 
and, in fact, at all places within a radius of about 30°, or 
two thousand miles. But these later reports from Rodriguez 
and Diego Garcia show that across the waters of the Indian 
Ocean, with no land intervening, they were carried distinctly 
to much greater distances. 

The still more remarkable atmospheric gravity waves 
which traveled round and round the globe in all directions 
from the Straits of Sunda, and which were fortunately reg- 
istered on the self-recording pressure gauge of the large gaso- 
meter at Batavia, close by Krakatoa, were also registered on 
the barograms at Mauritius; and here there were distinctly 
recorded four successive transits of the waves from east to 
west, and three from west to east, the same as shown by 
Gen. Strachey to have occurred at some of the European 
stations. But, what is still more remarkable, there is a 
faint trace of a fifth transit of the waves from east to west 
on the morning of September 2, i. «., more than six days 
after the explosions, and when the waves had traveled more 
than, four times round the earth, or about a hundred and two 
thousand miles. 

Overwork In German Schools. 

After fort3'-two years' experience it is now virtually con- 
ceded in Germany that physical exercise is not a sufficient 
antidote to brain pressure, but that where the evil exists, the 
remedy must be sought in the removal of the cause. 

Official action with reference to over-pressure has been 
taken in Prussia, Saxony, Wilrtemberg, Baden, Hesse, and 
Alsace-Lorraine. 

The commission appointed by the stadtholder of Alsace- 
Lorraiue recommended that the number of study-hours 
should be restricted to twenty-six a week for the lowest 
classes of the gymnasia, and to twenty-eight and thirty-two 
for the higher; that the hours of home study should be 
eight, twelve, and eighteeu a week, progressing from the 
lowest class to the highest; and thatsix hours a week should 
be devoted to general physical exercise, including swim- 
ming, open air sports, skating, and excursions. While the 
existing conditions will be somewhat ameliorated by these 
decrees, they do not seem to have brought about a final solu- 
tion of the difficulty. Last year a petition upon the subject, 
signed by eminent teachers, physicians, and other citizens, 
was addressed to 1he Prussian Chamber of Deputies. After 
setting forth the deplorable effects of the excessive strain 
upon the nervous system of scholars, it appealed to the 
patriotism of the deputies to put an end to the abuse, which, 
the petition aserts, "threatens little by little to reduce the 
cultivated classes of society to a state of moral weakness 
that shall render them incapable of great and manly resolu- 
tion." 



An inventory of the estate of the late Cyrus McCormick, 
the inventor of the harvester, has been filed in the Probate 
Court of Cook County, 111. The total is not far from twenty 
million dollars. The executors of this colossal trust fur- 
nished a bond for thirty millions. 
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A Forty Thousand Dollar Horse. 

Mr. Wm. H. Vanderbilt has lately sold the famous trot- 
ting horse Maud S. to Mr. Robert Bonner, editor of the 
N. Y. Ledger, for the sura of forty thousand dollars. An 
offer of one hundred thousand dollars from professional 
turfmen was previously refused by Mr. Vanderbilt, as he 
preferred to have the animal go into the hands of a private 
individual. 

Maud S. is believed to be the fastest trotter in the world. 
Her best mile record is 2 min. 9% sec. At 4 years of age 
she trotted a mile in 2:17J£, and Mr. Vanderbilt then bought 
her for $21,000. She is a beautiful chestnut colored mare, 
long neck, satin skin, brown eyes. 



COTTON BALING PRESS. 

In the annexed engraving Fig. 1 is a sectional elevation of 
the hydraulic apparatus, and Pig. 2 is a perspective view of 
a cotton baling press recently patented by Mr. C. Baumgar- 
ten, of Schulenburg, Texas. The manner of constructing 
the press proper is clearly shown in the cut. In the hydrau- 
lic portiou of the press is a tube of suitable size and length, 
which is hermetically closed at its lower end by a cap, 
screwed on, and upon whose upper end is screwed a strong 
collar having an annular recess in the upper side around 
the hole, into which the upper end of the tube screws. 
This collar is formed with holes to receive stud bolts by 
which the gland is held down on a ring of elastic packing. 

In this tube is fitted a second tube, for a piston, which is 




total for 1881 was $6,278,565,052; the amount per mile, $60,- 
645. The total for 18S0 was $5,402,038,257; per mile, $58,624. 
The total for 1879 was $4,872,017,517; per mile, $57,730. 

It is to be observed that although, since 1879, the actual 
cost of construction per mile has steadily diminished, very 
few expensive lines having been built, and during the last 
half of that period the cost of all construction material be- 
ing unusually low, the apparent cost as represented by share 
capital and debt has steadily increased. The increase of 
cost in the four years since 1879, as represented by share 
capital and debt, equals $4,446 per mile, and for the whole 
number of miles, 120,552, constructed a total of $535,974,192. 
The gross earnings of all the roads for their several fiscal 
years of 1883 were $823,772,924, an increase from the pre- 
vious year of $53,563,025. 

Of the gross receipts $215,287,824 were received from pas- 
sengers, $549,756,695 from freight, and $58,758 405 from 
miscellaneous sources. The net earnings for the year were 
$836,911,884, an increase of $21,461,082 from the previous 
year. The amount of interest paid was $173,139,064, an 
increase of $18,843,684 from the previous year. The amount 
of dividends paid was $102,052,548, an increase of $21,114 
from the previous year. The percentage in 1883 of gross 
earnings to investment was 1099 per cent; in 1882, 11-74; 
in 1881, 11 18; in 1880, 11-86; in 1879, 10-80. The percent- 
age of net earnings to investment in 1883 was 4-49 per cent; 
in 1882, 481; in 1881, 456; 1880, 5'04; and in 1879, 4-40 
per cent. The earnings per mile of all the railroads ope- 
rated for 1883 were, gross, $7,461; net, $3,051; 
in 1882, gross, $7,377; net, $3,005; in 1881, gross, 
$7,548; net, $3,078; in 1880, gross, $7,475; net, 
$3,318; in 1879, gross, $6,652; net, $2,761. 



BAUMGARTEN'S COTTON BALING PRESS. 

closed at the ends by plugs welded in, and on the head is 
seated a metal cup having a socket to connect with the pis- 
ton by simply resting on it, aud the follower is attached to 
the cap by bolts. To check the piston and prevent damage 
in case it should accidentally fall too rapidly, and to pre- 
vent the piston falling below and closing the water pipe, 
there is a strong coiled spring arranged beneath it. At the 
lower end of the outer tube is connected a pipe through 
which water is forced in to raise the piston. This pipe is 
provided with a conveniently located check valve, and is 
connected with a pump for forcing in the liquid. The cy- 
linder may be placed in a pit with the collar at the surface 
of the ground, so that the follower and case may be arrang- 
ed low down on the ground floor when it is desirable to do 

so. 

< in » 

The Railways of the United States. 

The introduction to the 17th annual number of Poor's 
Manual, just published, comprises the following interesting 
and valuable review for 1883: 

The accompanying statements show a mileage at the close 
of the calendar year 1883 of 121,592 miles, 6,753 having been 
constructed within the year. The total length of completed 
road at the close of the com panies' fiscal years was 120,552 
miles. The average mileage operated during the year was 
110,414. The amount of share capital issued by the several 
companies up to the close of their respective fiscal years was 
$3,708,060,583, an increase from the previous year of $207,- 
024,759. The funded debts of the several companies 
amounted to $3,455,040,383, an increase from the previous 
year of $219,497,060. Their floating or unfunded debts 
amounted to $332,370,345, an increase of $61,199,383 from 
the previous year. The total increase of share capital and 
of fuuded and floating debts from the previous year equaled 
$477,721,202. The total amount of all liabilities at the 
closeof 1883 was $7,495,471,311. Thetotal per mile for com- 
pleted mileage was $62,176. The total of stock and liabili- 
ties for 1882 was $7,016,750,109; per mile, $61,303. The 



Grand* Canon of the Colorado. 

At the last meeting of the Academy of Sciences, 
San Prancisco, Prof. Davidson spoke of his re- 
cent visit to the Grand Canou of the Colorado 
at a point 160 miles east of the Needles, on the 
Atlantic and Pacific Railroad, which required 
only 21J^ hours' time, and an expense of $10 
for horses and guide and 75 cents a meal. He 
saw vertical walls 2,700 feet high, 6,200 feet 
above sea level, where the Colorado River was 
190 feet deep, and cannot imagine anything 
grander than the effect of sunset shining on 
these walls, only 10° from vertical, composed of 
different colored rocks, red sandstone, and the 
black overhanging rocks. The temperature was 
136° Fahrenheit. 

PAPER AND CARS CUTTER. 

The top plate on which the paper is placea is 
supported at the ends by two-leg, braced frames. 
Held longitudinally above the plate is a clamp- 
ing bar that is held in position by screws which 
pass through fixed nuts on the ends of the top 
plate, and which are provided at their lower ends 
with crank handles. Formed in each side edge 
of the bar is a groove, in which slide tongues 
formed on a cutter head resting on the upper 
surface of the bar. Mounted in upwardly pro- 
jecting lugs on the cutter head is a shaft on 
each end of which is a handle. Projecting 
downward from the shaft is an arm carrying a 
cutter blade, the inner edge of which rests 

against the side edge of a projection 

on the clamping bar. As soon as the 

handles are released, the cutter is 

swung upward by a spiral spring 

mounted upon the shaft between the 

lugs, as clearly shown in the sectional 

view, Fig. 2. Part of the top of the 

table is divided into small squares by 

which to gauge the paper to be cut. 
The material to be cut is held firmly 

by the clamp bar, which is pressed on 

the paper by the screws. The operator 

seizes the handles of the shaft, and 

turns them so as to bring the blade 

down when the cutter is pushed from 

him ; the blade, sliding along the guide 

edge, cuts off that part of the paper 

projecting beyond the edge. 
This invention has been patented by 

Mr. J. E. Tylee, and additional par- 
ticulars may be obtained from Messrs. 

Tylee & Clarke, of Ashland, Neb. 
<■ > »fc 

American and English Colonies In 
Russia. 

It is not generally known that there 
is an American town in the realms of 
the Czar, yet such is a fact, it being 
near Moreton Bay, Kamtschatka. The 
colony has been formed, gradually, by 
immigrants attracted by the establish- 
ment of important lumbering operations, including saw mills, 
by an American company, and the town itself, according to 
the Zacht, has so far been practically ignored. It is not down 
upon any known map, does not appear in the cadastral 
register, nor on any tax list. The consequence is that the 
inhabitants thereof pay no kind of tax, and, until recently 
at least, have remained independent of local authorities. 



Another colony, of English origin, of later establishment, 
but analogous origin, exists near Archangel, on the White 
Sea, where are important saw mills managed by capitalists 
of North Britain. 



AN AERIAL PROPELLER. 

The accompanying engraving represents an aerial propel- 
ler recently patented by Mr. M. H. Depue, of Homer, 111. 
The propeller, Fig. 2, has a rim and hub in which are jour- 
naled radial blades; each journal of each b'ade being pro- 
vided with two transveise arms in the same plane. The main 




DEPUE'S AERIAL PROPELLER. 

rudder for guiding aud controlling the machine is shown in 
the right side of the perspective view. Upon each side, at 
the other end of the balloon, is a rimular rudder used to 
raise and lower the machine when balanced in the air, there- 
by avoiding the necessity of throwing out ballast or let- 
ting out gas. The under part of the balloon, next to the 
car, is made straight, thereby giving the propeller more 
power, and the car a better shape for the other attachments. 
When the car descends, it alights upon small wheels, which 
prevent scraping and sliding on the ground. Figs. 3 and 4 
show the hub of the wheel and the frame and a single pad- 
dle or blade in different positions. 

■»<»>— . 

Real Disinfectants. 
Professor De Chaumont, in a lecture at the Health Exhibi- 
tion on cholera and its prevention, exposed the untrust- 
worthiness of many so-called disinfectants. The belief in a 
few of these disinfectants has come to be almost a supersti- 
tion, and it has been too much played upon by some sani- 
tary authorities, and even medical officers of health, who in 
times of smallpox have covered all available hoardings in 
the parish with posters vaunting the epidemic virtues of 
disinfectants. Professor De Chaumont said: " In regard to 




TYLEE'S PAPER AND CARD CUTTEB. 

disinfectants, there is but one true disinfectant, viz., fire. The 
majority of so-called disinfectants are simply deodorants. 
The idea that tobacco smoke or the odor of camphor is de- 
structive of contagion is still extensively held, though it is 
simply absurd. A true disinfectant is a substance that will 
kill the germ or living particle in which the contagious 
principle resides, or through which it is conveyed." 
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Rabies Inoculation. 

It is now about four years since Pasteur commenced his 
experiments and researches into the nature of hydrophobia, 
tbe results of which have been recently given to the public. 
Although the profession and scientists generally may not be 
very sanguine as to the grand, results which this distinguish- 
ed savant claims, yet enough has been advanced to warrant 
the French Government in appointing a commission of sci- 
entific men of indisputable authority to investigate the mat- 
ter and to test tbe value of the interesting experiments in- 
stituted by Pasteur. The names of Vulpian, Villemin, 
Bert, and Bouley are a sufficient guarantee of the charac- 
ter and reliability of the proposed inquiry. Pasteur in the 
course of his experiments hit upon the expedient of inocu- 
lating the brain of the animal with the virus of rabies. The 
skull is trephined with a small instrument, and the virus in- 
troduced. 

By this method the action of the virus is much hasten- 
ed, the effects being manifest in a few days, instead of 
from twelve to fourteen days. In fact, Pasteur thinks he 
has in this way demonstrated that rabies is a malady of the 
brain. In the course of his experiments he found that the 
virus, after having passed through three monkeys in succes- 
sion, becomes so attenuated that its introduction into a dog 
is harmless. But when the virus is passed through the 
rabbit and Guinea pig in like manner, it increases in viru- 
lence, becoming more virulent than the virus of the rabid 
dog. The plan proposed is to take the virus from a rabbit 
dying after inoculation, and inoculate this successively in 
other rabbits, and finally in the dog, which is thus rendered 
refractory to the rabies. 

The test experiments proposed by Pasteur consist, first, 
in causing twenty unprotected dogs and twenty " vaccinat- 
ed " dogs (presumably protected thereby from poison) to be 
bitten by dogs in a rabid state; and, second, in artificially 
inoculating with the virus of rabies two other sets of twenty 
dogs, respectively vaccinated and unvaccinated. " The 
twenty vaccinated dogs," says Pasteur, " will resist the 
poison, and the other twenty will all die of madness." 
r The importance of this discovery, if true, cannot be over- 
estimated, but we must not be too ready, the Canada Lancet 
says, to express unqualified approval and indorsement of 
Pasteur's views. It will be observed that he uses, contrary 
to what one would have supposed, the virus from rabbits, and 
not the attenuated virus from monkeys. Furthermore, he 
does not propose to apply the virus for the protection of 
human beings, although we have read in the press that per- 
sons applied to him for inoculation. The experiments so far 
do not seem to us convincing, and we wait with considera- 
ble curiosity, mingled with not a little anxiety, the report of 
the commission. The result of these trials can hardly fail 
to be largely decisive of the question one way or the other, 
and will be an unequivocal illustration of the value of ex- 
perimental pathology. Meantime, we agree with the man 
who said that the best way to prevent hydrophobia was " to 
shoot the dog before he went mad." 



PAPER OB LETTER BOX. 

A flat box having an open side and one of the longitudi- 
nal edges open is secured to the door in such a manner that 
when the door is closed the open edge of the box will rest 
against the side of the casing, which thus covers the open- 
ing. In the lower end of the box is a slot, the side edges of 
which are turned inward to form upwardly projecting 
flanges. When the door is closed the paper is pushed up 
into the box through the bottom slot, and as the edges of 
the paper distend after it has been pushed in, they rest over 
the flanges, thus making it impossible to pull the paper out 
of the box through tbe slot. The paper is thus secured un- 
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STOCKS' PAPER OR LETTER BOX. 

til the door is opened, when it can be easily removed from 
the box through the side opening. The paper is thus 
protected from thieves and from the weather, and the box is 
simple in construction and cheap. 

This invention has been patented »y Mr. Harry Stocks, and 
particulars may be obtained from Messrs, Campbell & Han 
scorn, of Lowell, Mass, 



BAG AND TWINE HOLDER. 

The bags are strung upon wires carried upon posts de- 
pending from a horizontal flange formed on the inner face 
of the octagonal ring. The wires are held to the parts by a 
hinge connection at one end of the wires, the hinges being 
formed by bending down the ends of the wires and passing 
these portions through holes in the lower ends of the posts, 
the pins being headed below the posts to hold them in 
place. The slots in the lower ends of the posts not only 
afford a means of connecting tbe hinge pins, but serve as 
guards to the pointed ends of the pins, which spring into the 
upper parts of the slots and lodge in the lower parts. The 
twine holder is made in the shape of an acorn and is at- 
tached to the ring by arms. 

The cover is held in place by lugs on the lower portion, 




GILLILAND'S BAG AND TWINE HOLDER. 

which engage the inner edge of the cover when the slots in 
the cover — which pass over the lugs when the cover is put 
on — are turned around either way to carry the slots out of 
line with the lugs. Chains connect the octagonal ring to a 
collar which is fitted with a swivel hook, in the eye of which 
a chain is placed to suspend the bag and twine holder 
at a convenient height above the counter. Figures are cast 
or painted at the center of each plane face of the ring, to 
indicate the sizes of the bags held by the wires. In at- 
taching the bags, the points of the wires are lifted from 
the slots and the bags strung on. The upper edges of the 
wires are made angular, to facilitate tearing the bags from 
them. 

Further particulars relating to this invention may be ob- 
tained from the patentee, Mr. E. I. Gilliland, of Salt Lick, 

Pa. 

■»<»>»■ 

Inventions Wanted. 

Under this or similar headings the editor of the Scientific 
American has frequently called attention to inventions 
needed or to special manufactures for which there was a 
present demand. 

There is hardly any field of invention which has been so 
little cultivated as the American house. For instance, 
what a disgrace it is to the mechanic arts in this country 
that every stick of timber in every house is not fireproofed 
by a cheap, practical process, the plant for which should 
become the second thing after a sawmill to be rected 
in every new settlement! For want of a cheap, prac- 
tical process for fireproofing wood, one hundred million 
dollars' worth of property are destroyed ever year in the 
United States. The carpenters have hitherto opposed such 
processes because the mineralized wood is less easily finish- 
ed with the common tools. But a large part of all the wood 
in a house is used in the rough, and this objection need not 
apply to it. For the finished wood let the fireproofing and 
steam seasoning be done together, after all the finishing has 
been completed except the final fitting. For the final 
smoothing, if edge tools will not work, let us have new 
tools, carrying pumicestone or other abrading and polishing 
material. 

We are entering on anew and more complex system of 
domestic architecture — the family club house or social 
palace — which will require a host of new inventions. It is 
not looking very far ahead to see whole towns built in this 
way. These buildings must have their internal railways 
and elevators of all sizes. They must be tunneled for hot 
and cold air flues, ventilating flues, with artificial draught, 
steam, gas, water, and sewerage pipes, and speaking 
tubes. They must he equipped with an electric generator 
and electric wires for light, power, and telephony, with arti- 
ficial refrigerating as well as heating apparatus, with gas 
generators, and the most perfect rooking and washing ma- 
chinery. All of this machinery must be made on a large scale, 
with a capacity of subdivision. 

There is, at the present moment, one desideratum in the 
modern house for which no sufficient provision exists, and 



which would insure a number of fortunes to the parties who 
would introduce the wished-for article in a cheap and prac- 
tical form. This is a small elevator, run by the water in 
our city pipes, of no greater power than fifty pounds raised 
ten or twelve feet, applied to running the common dumb- 
waiter. This little simple invention would be a very import- 
ant labor saving machine in the average house with a base- 
ment kitchen. It would save its own cost in broken crock- 
ery and servants' wages, not to speak of the temper of 
employers and employed. 

There is room for a dozen manufacturers to advertise 
cheap, practical little -elevators for this purpose in the Sci- 
entific American. Once introduced into our city houses, 
no house with a basement kitchen could go without it. The 
automatic dumb-waiter would have an enormous distribu- 
tion. Wm. F. Channing. 
■<<■»» ; 

Taking Down a Chimney. 

From a paper entitled "Chimney Construction," by 
Messrs. R. M. and J. F. Bancroft, we take the following in- 
teresting account of an ingenious arrangement employed for 
taking down a chimney shaft in Middlesboro', England, the 
method followed being necessary, as the chimney stood in a 
crowded position, and therefore could not be thrown down. 
The bricks had to be lowered with as little damage as possi- 
ble, sq that they might be used again for building purposes. 
Owing to the position of the chimney the bricks could not 
be thrown down outside, and if thrown down inside they 
would have been smashed, or if lowered by mechanical 
means the process would have been very tedious, and was 
impracticable. Under these circumstances it was considered 
whether the bricks could not be allowed to fall by their own 
gravity, and at the same time be cushioned sufficiently to 
break their fall and prevent damage. In order to do this an 
airtight iron box was placed at the bottom of the chimney; 
this box was fitted with an airtight door mounted on hinges, 
and closing on an India rubber face, against which it was 
tightened by a wedge. 

A wooden spout was then fixed to the top of the box and 
carried up the chimney; it was 3%' x 5' inside, and was 
made of planks \%" thick, well nailed together, with a little 
white lead on the edges, thus making it airtight. The spout 
was made in about twelve foot lengths, and these were 
joined together by cast iron sockets or shoes, and corked 
round with tarred yarn, the whole apparatus costing about 
$30. A few stays were put inside the chimney to keep the 
spout steady, and steps were nailed upon it, by which the 
men ascended. It will be seen that the whole of the spout- 
ing being airtight, if a brick filled the spout it would not 
descend; but as the section of a brick is 3 - x 4%', and the 
spout was 3%" x 5", there was a quarter inch space each way 
through which the air could pass the brick freely, the space 
further allowing for any irregularity in the sizes of the 
bricks. The result was that the bricks, being cushioned in 
their fall, arrived at the bottom without any damage. As 
soon as the box was full tbe man at the bottom rapped on 
the spout as a signal to stop, and then opened the airtight 
door and removed the bricks inside. This being done he 
shut the door and signaled same to the man at the top. The 
man on the top lowered his own scaffold, and as the spout 
became too high he cut a piece of with a saw. If there was 
much mortar adhering to the bricks, it was knocked off be- 
fore putting the latter into the spout, and such mortar, etc., 
was allowed to fall inside the chimney, and was afterward 
wheeled out. 

■ m ( » > m 

STAMP AND ENVELOPE MOISTENER. 

The engraving shows an apparatus for moistening stamps 
and adhesive envelopes that was recently patented by Mr. 
D. G. Beaumont, of Laredo, Texas. A box made of any 
desirable material and of convenient form may be adapted 
to contain water, or may be provided with a removable 
water reservoir. The cover is formed with an oblong 




BEAUMONT'S STAMP AND ENVELOPE MOISTENER. 

aperture to receive a wheel upon whose periphery is a cover- 
ing of cloth or other suitable material which dips in the 
water in the reservoir. After revolving the wheel so as to 
saturate the covering with water, the stamps are moistened 
by pressing them lightly against the covering ; this plan avoids 
the inconvenience of moistening them with tbe tongue, and 
also removes very little of the gum. 
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Tbe Excavation of a Great Cut la France. 

The railroad from Saumur to Chateau-du-Loir, after leav- 
ing the valley of Loire, crosses an elevated plateau by a cut 
1,640 feet long and with a maximum depth of 62% feet; 
the cubic contents equaled 274,500 cubic yards. 

The material belongs to the Tertiary period, tbe Eocene; 
it is made up of a bed of clay inclosing large bowlders of 
a pudding stone formation, lyiug in distinct strata, about 
17 feet thick; under this is a bed of white clay, 29% feet 
thick, traversed by small veins of sand ; beneath, this again 
is sand. 

The method of removal adopted was as follows: A gal- 
lery or tunnel was driven into the cut at its base, and this 
tunnel was connected at intervals with the surface of the cut 
by vertical shafts located on the axis of the cut. These 
wells were then enlarged from the top by giving them a 
funnel shape, and the material thrown directly into the cars 
placed beneath, at the bottom of the shaft. The tunnel 
was driven from both sides. 

The tunnel was timbered as in a mine; two posts and a 
cap of oak 10x10 inches, spaced about 5 feet apart, with 
lagging of poplar planks 10x1% inches and 6^ feet long. 
The gallery was 7 T 8 ff feet high and 11% feet wide in the 
clear. 

"While the tunnels were being driven, the wells were also 
sunk. At the bottom of the wells the caps of the tunnel- 
timbering were tied together longitudinally by braces 
spaced 3% feet apart, thus forming a kind of box and 
strengthening the upper part of the gallery; four of the cov- 
ering planks covered this space. 

As soon as tbe wells were finished and the tunnel driven, 
the removal of the material commenced. The workmen be- 
gan by breaking away the earth at the top of the shaft by 
bars and throwing it into the opening. As soon as the slope 
of the cone thus formed became too flat to permit the free 
motion of the debris, the cone was deepened so as to present 
a steeper pitch. One man in tbe gallery was all that was re- 
quired to regulate the fall of tbe earth into the cars. At 
this cut only two wells were worked at a time; this was 
sufficient to furnish a cube of 600 cubic yards daily. By 
this method timber was saved, and the tunnel advanced by 
reusing that from the portion of the cut finished. 

The train of empty wagons was drawn in by three horses, 
and the horses and their driver were prisoners in the tunnel 
heading while the filling was going on, but as no relays of 
horses were thus required, an interval of rest was afforded. 
Tbe loaded cars descended by gravity to the dump by rea- 
son of the grade of the road. 

In this method of excavating, it is advantageous to have 
cars as large as possible so that they may be less frequently 
moved ; at the cut in question the cars contained 4% cubic 
yards and ran upon a track of 5 feet gauge. As each move- 
ment of a car corresponds to a stoppage in tbe excavation, 
as soon as the bed of sand was reached the engineer, to avoid 
the loss of time from this cause, put a stop valve at the bot- 
tom of the well. 

The valve was made by placing upon a timber framework 
a sheet iron cylinder 2 feet in diameter, closed at the bottom 
by an iron door, like that used on abeton mixer. This door 
moved horizontally in guides, and was pivoted at one side. 

When tbe successive funnels met at the top, a series of 
cone-like excavations of great width were presented, and it 
only remained then to cut down and remove the walls of 
earth lying between the cones. 

The cost of the timber for 1,200 feet of tunnel, including 
the timbering of the shafts, was $782, 

The manual labor and expense of driving the tunnel 
amounted to $1.83 per lin. foot. The total expense was as 
follows: 

Timber for I nnnel and shafts $782.00 

Labor and tunnel advance, @ $1.83x1200 2,196.00 

Sinking 4 wells at $20 (100 frs.) each 80.00 

$3,058.00 

Dividing the total cost by the contents of the cut, 274,500 
cubic yards, we have as the cost per cubic yard about 1"1 
cents (0'074 fr. per cubic meter). — Genie Civil; Engineering 
News. 

< in > 

Fainting Shingled Roofs. 

More shingle roofs are paiuted now than ever before in the 
history of building in this country. It is mostly seen in 
cities and suburban towns, although in the country it is by 
no means rare. Considerable inquiry has led to the conclu- 
sion that many have their roofs painted to add to their ap- 
pearance, which in many cases it certainly does, while 
others labor under the impression that the paint acts as a 
preservative to the shingles. The latter are probably 
right, provided the paint is renewed as often as it needs to 
be. If the roof is allowed to remain with the paint partly 
worn off the shingles will retain more moisture, and conse- 
quently decay sooner then they would were they not painted 
at all. On the score of durability, however, little can be 
gained in cost by painting. A good shingle roof unpainted 
will last a great many years, and the expense of painting it 
a few limes would replace it. One painter, who had painted 
the roof of his own house, when questioned by a representa- 
tive of the Lumberman, used good logic from his stand- 
point. He thought that [painting a roof would add some- 
what to its length of life. "You see," he said, "that I 
bave painted mine. I do for myself what I desire to do for 
others. If 1 did not, the influence would be bad." 
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FOURTEEN TON LOCOMOTIVE CRANE. 
(Continued from first page.) 
post and bearings. Tbe post is a wrought iron forging, A, 
fixed in tbe carriage, with a bearing at top and bottom, on 
which the crane revolves. The weight is carried on a steel 
plate fixed on top and the steel bush, B. This bush is 
screwed into a jacket or case, C, which is continued down 
to the bottom bearing. The post is thus entirely inclosed, 
and no dust or grit can find access to the bearings. There 
is a square head on the bush, to which is fitted a large cap, 
E, fixed by four bolts to the cross girder, D, which is a 
wrought iron plate. The bush can be adjusted by screwing 
it in the case to maintain the crane at a constant level above 
the carriage, taking up any wear. It can also be removed 
and replaced for inspection or cleaning in a few minutes. 
On unscrewing the bush the crane settles down about a 
quarter of an inch lower than the working level, and rests 
on the carriage till tbe bush is replaced. The side frames 
are of massive proportions, with brass bushes and covers for 
the various bearings of the shafts. There is a large bal- 
ance weight of 8 tons under the boiler, with ash space and 
self-discharging arrangement. The boiler has two cross 
tubes in the fire box, and is double riveted in the vertical 
landings. A capacious tank is carried on the opposite side 
to the platform. The engines have a pair of 8 inch cylinders, 
with link reversing motion of steel. The crank shaft is bal- 
anced by weights to prevent vibration. The disengaging 




CRANE POST AND BEARINGS. 

clutch for hoisting is in the view of the driver on the plat- 
form, and there is a powerful foot brake for lowering. 

The jib is 22 feet 6 iuches long, of wrought iron, with 
lattice stays, and is adjustable by worm and wheel motion. 
The handles are all convenient to the driver, who bas easy 
control of all motions, viz., hoisting, lowering, slewing, 
traveling, and adjusting radius. The weight of the crane is 
41 tons, exclusive of water in the boiler or tank; the center 
of gravity of tbe whole is as even as possible to obtain 
maximum stability. The greatest radial projection at the 
back is 7 feet 9 inches. 

m i ■ i m 

Saccharification of Different Starches, 
In spite of all that has been written and said concerning 
tbe saccharification of the different starches siuce brewers 
have been allowed to use unmalted grain in their mash 
tuns, there is still, says the Brewers' Guardian, much differ- 
ence of opinion, and the practical applications of theoreti- 
cal opinions have not always been attended with success. 
Iu dealing with the couversion of starch into sugar, the fact 
has frequently been overlooked that starches vary very con- 
siderably; the starch of barley is in many respects different 
from the starch of maize, and the starch of rice differs from 
both; this difference is not in the chemical composition, for 
all the starches are identical in this respect, but in their phy- 
sical properties; the size and aggregation of the different 
starch cells have a most important bearing on the problem 
which has eng / »ed so much of the attention of brewers of 
late. Prom the following table it will be seen how greatly 
the cells of the starches vary in size; the dimensions are 
given in decimals of an inch . 

Potato 000270 to 000148 

Maize about 000074 

Dari " 000074 

Wheat ; 0-00185 to 000009 

Barley about 000073 

Oat " 0-00037 

Rice 0-00020 to 0-00002 

It will thus be seen that the sizes of starch cells vary be- 
tween very wide limits, and it has been established by some 
experiments of Symous and others that the smaller sized 
starches resist the action of moist heat much more than the 
larger ones; the cells of potato starch, for instance, tumefy 
and burst at a temperature several degrees below those of 
rice starch; this question of the tumefaction of starches has 



a very important bearing on their saccharification, and 
scarcely sufficient attention has yet been paid to the subject. 
The larger the starch cells, the more compact and dense are 
their cell walls, and thus the greater is the resistance to the 
disintegrating influence of heat; diastase, also, has com- 
paratively little action on the outside of the starch cells; 
the cells must be burst or broken, so that the diastase can 
penetrate into the interior for this agent to exert its full 
saccharifying action. If this view be correct, the difficulty 
of conversion of the starches must be in direct proportion to 
the sizes of the cells, and the experience of practical men 
will probably confirm this, for although rice is a brewing 
material which presents many advantages as regards price 
and purity, it is not saccharified with tbe same ease as maize 
or potato starch, unless previously submitted to some treat- 
ment by which its starch cells are ruptured. Before the so- 
lution of this problem can be satisfactorily effected, tbe phy- 
sical as well as the chemical properties of starch must be 
taken into consideration, and it is in this direction that 
further investigation is needed. 

* i » i — 

Gerome Cheese. 

The following is a description of the manufacture of a 
very popular cheese, known in France under the name of 
Gerome. It is largely consumed in Paris just as it is ripe, 
and it would be difficult to mention any cheese which is more 
delicious at this particular period. It is a soft round cheese, 
varying in weight from 4 pounds te 8 pounds, and is some- 
times made with the addition of aniseseed. It is made with 
milk at the temperature at which it comes from the cow, 
this being placed in a deep copper vat holding some forty- 
five quarts, when it is covered with a wooden lid, in tbecen- 
ter of which is inserted a wooden funnel resembling in form 
a cup. To the bottom of this is attached a cloth for strain- 
ing. When this is not used, a small disk is drawn over tbe 
hole. The rennet is immediately added, in quantity accord- 
ing to the weather and its strength. 

In half an hour the whey is divided from the curd with a 
ladle, and the vat recovered. Iu another half hour the 
separation is continued, with the aid of a copper strainer, 
12 inches by 4 inches. When the curd is divided into pieces 
about the size of a small nut, it is taken out and placed in 
wooden cylindrical moulds, from 5 inches to 9 inches in 
diameter. Two moulds are used for each cheese, the one 
being fixed into tbe other, which is somewhat larger in di- 
ameter, and has a number of holes pierced in the bottom. 
The total height of the two when fixed is from 14 inches to 
16 inches. The curd entirely drains in this mould, and at 
the end of about twelve hours it will have sunk to about the 
height of the bottom and larger part of it, so that the top 
part can be taken off. The cheese is then placed in another 
mould of tbe same diameter as the bottom one, and put upon 
a shelf upside down. After six hours it is again turned, and 
this turning is continued twice daily for the two following 
days. 

In draining the whey the moulds are placed upon sloping 
shelves, which are furnished with a rim at the edge, as in 
the Camembert cheese rooms in Normandy. The whey runs 
off, and is collected in a receptacle placed at the side of the 
table for the purpose. The temperature of tbe room in which 
this operation takes place should be from 59° to 64° Fah. 
The next thing to be done is to salt the cheeses, which for 
this purpose are placed upon small boards made of beech, and 
upon which layers of fine salt are sprinkled. The surface 
of the cheese must be well salted, and the operation repealed 
every three or four days, care being taken that it is turned 
each time. This turning is continued twice daily for three 
days after salting, and the surfaces of the cheeses each time 
are gently moistened with tepid water. When sufficiently 
dry on tbe crust they are removed to the drying room, 30 
grammes of salt having been used in the salting process. In 
this sechoir, or drying room, the cheese shelves are built one 
above the other, so that large numbers of cheesescan be kept 
in a small space and well cured, provided the temperature 
and aeration are complete. In summer the process of ripen- 
ing is frequently conducted in the open air, the cheeses be- 
ing protected with cloths to keep off flies and tbe sun ; but 
during tbe other parts of the year a specially prepared room 
is invariably used. 

When thoroughly dry they are removed to the cave or 
cellar for the completion of the process, and here they are 
very carefully managed. This cave must be in good con- 
dition, with a draught of air passing through it; but if the 
temperature is too low, the cheeses crack and lose quality. 
The time they remain here is determined by the season and 
the size of the cheese, tbe maker judging this for himself. 
The largest, however, are usually kept from three to four 
months. While in this compartment they are often turned, 
and washed witli tepid water slightly salted, and daily ex- 
amined to see whether they are ripening too rapidly. When 
they are brick-red in appearance and the surface sufficiently 
firm to yield to the pressure of the finger, they are ready for 
market. A good Gerome is firm on the exterior, rich, and 
oily, and bas a few small holes in the interior; while inferior 
makes, like inferior Gruyere, have numbers of large holes, 
are fragile, easily crumble, and sometimes become soft and 
pulpy when the whey has not been properly extracted from 
tbem. — London Grocer. 



Platinized Magnesium. 

M. Ballo. — Magnesium, which has no action upon pure 
water, decomposes it instantly, in presence of a trace of 
platinum chloride,— Zeit.f. Anal. Chem. 
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Lightning for Diamond Making. 

To the Editor of the Scientific American : 

I notice in your issue of July 26 tbat a correspondent of 
English Mechanic proposes to utilize lightuing for the pur- 
pose of manufacturing diamonds, but has failed thus far on 
account of the scarcity of lightning strokes in the locality 
it) which his apparatus has been erected. 

Will you please inform the gentleman through your paper 
that I can show him a place where lightning strikes on an 
average once a year; at least it has done so for the last four 
years, keeping within a radius of two hundred yards from 
my house. 

An annual yield of half a bushel or so of diamonds will 
amply repay all expenses of moving and resetting the ap- 
paratus. No charges made for this information; a donation 
for the rebuilding of my school, destroyed by lightning a 
couple of weeks ago, will, however, be thankfully received. 

Pbtbh J. Desmedt, 

Pastor of St. Mary's. 

Cheboygan, Mich., July 28, 1884. 



Work or a Small Engine. 

To the Editor of the Scientific American : 

We have in our mill a direct-acting eDgine, 10" x 12" 
cylinder, which was fed last season from a small boiler, 
40" x 10', thirty-two 3" flues, with a steam dome, 24" x 3'. 
This engine runs a 60 inch saw, with 80 to 90 pounds pres- 
sure, 450 to 600 revolutions per minute, cutting 20,000 feet 
of elm per day; size of steam pipe, 2J£"; size of exhaust, 
8". The exhaust from this engine was fed into steam boxes, 
making an estimated back pressure against it of 50 pounds. 
The same engine is fed this season with the same sized pipe 
from a larger boiler, aud is doing even better. It is com- 
monly run up to 600 revolutions per minute, as tested by 
the speed indicator. The reason of our putting in a larger 
boiler was to get additional steam for another engine, not 
because we found the other boiler at all inadequate. The 
manner of fitting a saw has a great deal to do with the 
power of an engine; poor fitting will choke an engine down 
as quick as auything. 

F. H. S. 

Trenton, Mich., August 4. 

[The statement of F. H. S, seems rather extravagant — 600 
revolutions per minute with 80 or 90 pounds steam, with 50 
pounds back pressure, leaving 30 to 40 pounds only as util- 
ized, cutting 20,000 feet of elm per day. Who will add 
their experience to this? — Ed.] 

.»,. ) ». . 

The Registration of Label*. 

To the Editor of the Scientific American : 

An intelligent discussion of any controverted point in the 
Btatutes which the Patent Office is requited to administer is 
always of interest and value to us who are employed in the 
office, as well as to the public, to whom presumably such 
discussions in the columns of the Scientific American are 
addressed. I have therefore read with interest two arti- 
cles which you have recently published criticising the action 
of the Commissioner of Patents in refusing to admit to 
registration, under the act of June 18, 1874, labels which in 
his judgment constitute trade marks. It is none of my 
business to defend one so well able to take care of himself 
as the present Commissioner, and yet for the information of 
the public there are some things not yet stated in your valu- 
able columns which in fairness ought to be exhibited as 
elements in the determination of the question whether he is 
right or not in the position he takes. 

I therefore venture to ask you to print the full text of the 



ize, that prints and labels such as are not trade marks are the 
only ones provided for under it. 

Now, as you say, " a trade mark is defined by law, a label 
is not." That readers may not be misled, it is as well to say 
here, that when you say defined " by law " you do not mean 
by statute, at least in the United States. What constitutes a 
trade mark is determined by a thousand decisions and rul- 
iugs of the courts; and, unfortunately perhaps, there is 
not a single decision or ruling of United States courts, so 
far as I am aware, out of which a legal definitiou of a label 
can be derived. 

Still, a trade mark being well defined, it can be easily 
apparent to the Commissioner, when a case is presented to 
him, whether it is a trade mark or not. No legal defini- 
tion of a label is needed to guide him in this question, and 
being, as he interprets the statute, inhibited from register- 
ing any labels but such as are not trade marks — trade 
marks within the well known definitions — it appears to me 
that when he refuses to register any label because in his 
judgment it amounts to a trade mark, he is simply exer- 
cising the discretion which the statute Intends he shall ex- 
ercise. 

The Willcox & Gibbs case, which you cite in your article 
of Aug. 9, was a suit for mandamus. Legally it settled the 
status of the particular case, and no other. The Commis- 
sioner has never been legally bound by it. 

The late Commissioner thought best to be guided by it; 
the present Commissioner does not. I think I may venture 
to say that he will be perfectly satisfied to have a case car- 
ried up to the Supreme Court of the District of Columbia, 
where it will be properly argued by counsel on his behalf 
(as the Willcox & Gibbs case was not), and even to the Su- 
preme Court of the United States, for a final determination 
of the meaning of what has already been the most obscure 
statute with which the office has had to deal. 

The public can hardly be aware of the confusion and 
conflict of rights resulting from the practice upon which 
you insist, but the office is painfully aware of them, and 
under constant embarrassment inconsequence of them. The 
position taken by the Commissioner is the only one now 
seen by which this confusion can be prevented; and unless 
it is desired that the office shall be kept in hot water by the 
issue of papers which, whatever their actual value, are em- 
ployed as conflicting evidence of title, he should be sus- 
tained in the interest of honest trade and fair dealing. 
Very truly yours, 

P. A. Seely, 
Examiner of Trade Marks. 
U. S. Patent Office, Aug. 9, 1884. 

The Label Begistry Statute, as we may term it (Sec. 3, 4, 
and 5, Act of June 18, 1874, referring to patents, trade marks, 
and copyrights), is characterized by our learned correspond- 
ent as obscure. Such being admitted, it would seem proper 
to use in its interpretation any light afforded by the courts. 
In the decision in the case we cited — the Willcox & Gibbs 
Sewing Much. Co. is. E. M. Marble, Com. — the statutes are so 
clearly explained and defined that to our minds it seems 
that further light is not needed. This case treats the ques- 
tion in the broadest possible way. Of course, all the deci- 
sion did "legally" was to determine the issuing of the final 
mandamus. The three judges then sitting discussed the 
question in so full a form, and yet so concisely, that it is an 
injustice to quote fragments of the decision. We will quote 
enough, however, to show that it " practically " should 
settle, as far as the office is concerned, the status of all this 
class of cases. 

" Of course, then, when this control over the registry of the 
same prints now called 'labels which are not trade marks' 
was transferred to the Commissioner of Patents, it had only 
the same limited application, and did not include auy dis- 



Conductlvity of Metals and Alloys. 

M. Lazare Weiller has conducted a new and independent 
investigation into the electrical conductivity of certain me- 
tals and alloys, the results of which he lately presented to 
the Society Internationale des Electriciens. For the pur 
poses of his experiments he caused small bars of metal to be 
cast of a diameter of about 13 mm. (051 in). These were 
divided in such a way as to show the grain of the fracture, 
and one part was drawn hito wire to be used in the trials. 
Those alloys which can neither be drawn nor rolled easily, 
such as silicides aud phosphides, were tested directly on the 
cast bars after the method of Sir William Thomson. In 
the trials the bars, fitted with binding screws at each end, 
rested upon knife edges at an invariable distance apart. 
These knife edges were respectively in communication with 
two resistances composed of two parts, of which the one 
was a thousandth part of the other. The extremity of one 
was connected to the fixed terminal of a Wheatstone bridge 
with a sliding contact, and the other to the slider itself. 

The two points which separated the resistances communi- 
cated with the galvanometer. Finally the extremities of the 
bridge were connected to the binding screws by means of a 
circuit, which included a battery of four elements and a 
contact key. 

The resistance sought was then equal to the resistance 
measured upon the wire of the bridge, divided by 1,000. 
The measurements, which were very carefully and accurate- 
ly conducted, and were effected on a great number of speci- 
mens, were made in part by M. Weiller himself, and in 
part by M. Duflon, in the laboratory of Messrs. Breguet. 
The results are given in the following table: 

1. Puresilver .. 100 

2. Pure copper 100 

3. Eeflned and crystallized copper 99'9 

4. Telegraphic silicious bronze . 98 

5. Alloy of copper and silver (50 per cent) 86 *66 

6. Pure gold 78 

7. Silicide of copper with 4 per cent of silicium 75 

8. Silicide of copper with 12 per cent of silicium 54 '7 

9. Pure aluminum 5t'2 

10. Tin with 12 per cent of sodium 469 

11. Telephonic silicious bronze 35 

12. Copper with 10 per cent of lead 30 

13. Pure zinc 29-9 

14. Telephonic phosphor bronze 29 

15. Silicious brass with 25 per cent of zinc 2649 

16. Brass with 35 per cent of zinc 215 

17. Phosphor tin 17"7 

18. Alloy of gold and silver(50 per cent) 16'12 

19. Swedish iron , 16 

20. Pure Banca tin 15'45 

21. Antimonial copper 12*7 

22. Aluminum bronze (10 per cent) 12'6 

23. Siemenssteel 12 

24. Pure platinum 10 - 6 

25. Copper with 10 per cent of nickel 10'6 

26. Cadmium amalgam (15 per cent) 10 2 

27. Dronier mercurial bronze 10 14 

28. Arsenical copper (10 per cent) 9 - l 

29. Pure lead 8 88 

30. Bronze with 20 per cent of tin 8 4 

31. Pure n ickel 789 

32. Phosphor-bronze with 10 per cent of tin 6'5 

S3. Phosphor-copper with 9 per cent of phosphorus 4'9 

34. Antimony 388 

The resistances are not given in ohms, but as proportions 
to a given body. They may be reduced to the conventional 
standard on the assumption that a wire of pure silver, one 
millimeter in diameter, has, at a temperature of zero Cent., 
a resistance of 19'37 ohms per kilometer. 



section of the law whose interpretation is in question, and cretion to determine whether a particular label should be 

classed as a trade mark or as only a label. If Congress had 
intended to lake away from the owner of a label his former 
right to determine what use he should make of it and how he 
would have it entered, that intention would have been 
plainly expressed. The actual intention was merely to 
change the place of registry. When an applicant for 
registry complies with all the requirements of the law and 
the lawful regulations, as the relator appears to have done, 
the function of the Commissioner is merely ministerial." 

If the Willcox & Gibbs case was not argued properly by 
counsel, it would make little difference before such a tribu 
nal as the District of Columbia Supreme Court. The three 
judges were well able, sua sponle, to investigate all the law 
relating to the case. In admitting trade marks to registra- 
tion an examination is required to see that they comply with 
the law, scattered through many decisions, as our corre 
spondent observes. This examination is a source of expense 
to the office, and is provided for in the fee ($25) charged 
for registration as trade mark. In registering labels no ex- 
aminalion is authorized, and this seems indicated by the 
much lower fee ($6) charged for label registration. 

The courts have been prolific in decisions on trademarks; 
the common sense interpretation of the statutes makes such 
definition of labels uncalled for. The Willcox & Gibbs de- 
cision gives an abler and more concise statement of the 
matter than we could pretend to, so we do not feel called on 
to argue the case at length. At present the Hon. Commis- 
sioner of Patents simply refuses to accept the opinion of the 
Supreme Court, deliberately expressed, as of weight in af- 



which is as follows: 

"•dec. 3. That in the construction of this act the words 
' engraviug, cut, and print' shall be applied only to pic- 
torial illustrations or works connected with the fine arts, 
and no prints or labels designed to be used for any other 
articles of manufacture shall be entered under the copyright 
law, but may be registered in the Patent Office. And the 
Commissioner of Patents is hereby charged with the super- 
vision and control of the entry or registry of such prims or 
labels, in conformity with the regulations provided by law 
as to copyright aud prints, except that there shall be paid 
for recording the title of any priut or label, not a trade mark, 
six dollars, which shall cover the expense of furnishing a 
copy of the record, under the seal of the Commissioner of 
Patents, to the party entering the same." 

I agree with you that there is room for doubt as to the 
constitutionality of this law; but with that the Commissioner 
has nothing to do. As long as no court having authoiity 
has pronounced upon the question, and the statute stands 
unrepealed, he must administer it in the interest of the pub- 
lic, interpreting it in accordance with his best judgment. 

He may employ such means as he finds best to guide his 
judgment, may seek the aid of counsel, may endeavor to 
procure the determination of courts, but no law can be so 
framed as to take away from the executive officer to whom 
it is committed to administer, all exercise of discretion. 

Now I think no one can read carefully the above section 
without observing that some discretionary power is con- 
ferred upon the Commissioner. 



He is charged with "the entry of such prints and labels tVcting his action. Finally, we beg leave to tender our 
in conformity with the regulations provided by law as to thanks to our correspondent for the courteous manner in 
copyright and prints," but the statute goes on to particular which he has criticised the two articles. 



A New Domestic Machine Wanted. 

We are all of us too apt to forget past annoyances in 
protracted but temporary exemption from them, and yet 
what has been will be again, with many inconveniences at 
least, especially those which are peculiar to the different 
seasons. The severity of last winter, however, must be fresh 
in the memories of most of us. The frequency of snow 
falls, and the necessity and expense of clearing off the side- 
walks in front of our domiciles, made many a good house- 
wife's heart ache, and the numerous annoyances, dangers, 
and accidents to pedestrians, consequent upon the accumu- 
lation of snow and ice on our street pavements, were too 
forcibly brought to out - notice or experience to be very easily 
forgotten. 

Here then, we think, is a field for new and profitable in- 
vention, and the man who can devise a good and cheap 
machine for removing the snow and ice from in front of 
our dwellings and stores would be a public benefactor. All 
previous attempts employing heat have been failures. What 
is needed is a good hand machine that can be manipulated 
much in the same manner as a carpet sweeper or a hand 
lawn mower, and which can be readily used by any ordi- 
nary domestic. Something more than a mere brush or 
scraper would be requisite, but such a machine need not 
necessarily be very complicated. We are tired and ashamed 
of those clumsy expedients now in use, the shovel and the 
crowbar, and have often wondered why more efficient and 
economical means could not be discovered. 

If a cheap and serviceable machine, such as we have here 
indicated, can be invented, there is money in it; but who- 
ever would try to bring out an implement of the kind should 
not leave it till the winter is on us again, but at once pro- 
ceed to make the effort and have his invenlion patented and 
bis machines, in sufficient quantities, in the hands of the 
dealers in time to meet the coming winter's demand; and 
this would not be confined to a single place, but would ap- 
ply to every city afflicted with snow and ice during no in- 
considerable portion of the year. 
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DELTA METAL. 

Mr. T. A. Crompton, chief engineer of the steamer Assy- 
rian Monarch, has recently shown us some specimens of 
this new alloy, which is stated to possess a number of val- 
uable qualities. In color it resembles gold. The following 
are some of its qualities as claimed by its inventor and manu- 
facturer (Mr. Dick). 

Delta metal can be forged and rolled hot, and when so 
treated is 50 per cent stronger than wrought iron. In its 
molten state it runs freely, and sound, close-grained cast- 
ings can be produced from it. When cold it may he rolled 
into the thinnest of sheets, or drawn into the finest wire, 
its tensile strength in the latter form being nearly three 
times that of the best wrought iron. It is adapted for all 
kinds of cylinders, cocks, valves, and other steam fittings; 
being grainless, it is easily manipulated by any cuttingtoo), 
will take a high polish, and does not tarnish or corrode. 

Its quality of non-corrosion renders it specially suitable 
for air, circulating, feed, and bilge pump rods, linings, 
buckets, valves, rams, condenser' tube plates, studs, and 
bolts, or anything exposed to the action of salt or fresh 
water. For screw propellers, its great tensile strength and 
non-liability to flaw or breakage in cases of fouling wreck- 
age, or such like, will render it invaluable, its nature being 
that of bending to a blow long before fracture can take 
place; and by its great superiority in hardness, toughness, 
and ductility over cast iron, gun metal, or brass, propellers 
may be made much lighter in weight, and their blades much 
thinner at their extremities, and shaped to finer and quicker 
curves and bends, in " Delta metal" than in any other now 
in use. 

A great future is open to this metal, its qualities before 
enumerated making it less liable to damage by indenting 
than other metals; and its power of resisting corrosive 
action, combined with its lesser required thickness for the 
same strength, points to its special adaptation for purposes 
where the transmission of either heat or cold — as in stills, 
refrigerators, fresh water or surface condensers, land and 
marine boilers, etc. — is a desideratum. 

Outside the more direct uses to which this metal may be 
put by the mechanical, marine, hot water, gas, or electric 
engineer, or shipbuilder, its possible applications are truly 
"legion " in number, as there is hardly anything made of 
metal, either inside or outside our factories, shops, offices, 
or houses, or in our streets, which may not be fashioned out 
of it. 

From the results of experiments made to ascertain the 
comparative tensile strengths of Delta metal, brass, and gun 
metal: 

Delta metal, cast in sand (green), showed a 

breaking strain of 21*6 tons per sq. in. 

Ditto, rolled hard (1}£ in. diameter bar) 336 " " " 

Among recent applications of the new metal is its use 
for small vessels, such as steam launches. We give an 
engraving of such a boat constructed entirely of the Delta 
metal by Messrs. Yarrow & Co., of Poplar. The length of 
the launch, which is named the Delia, and is at present at 
the Crystal Palace International Exhibition, is 36 feet over 
all, with a breadth of beam of 5 feet 6 inches, and a depth 
from gunwale to keel of 3 feet, and she will conveniently 
seat twenty-five persons. 

Delta metal is an alloy of copper, zinc, and iron; having re- 
peatedly been proved of equal strength, ductility, and tough- 
ness to mild steel, the plates and angle pieces were made 
of the same thickness as if 
steel had been used, viz., 
three thirty-secouds of an 
inch. The stem, keel, and 
stern post are of forged Delta 
metal, and are scarfed to- 
gether in the usual manner 
The angle frames, of the same 
material, are placed longitu- 
dinally instead of transversely, 
so as to obtain greater longi- 
tudinal strength. The four 
bladed screw propeller is cast 
in Delta metal, and has a dia- 
meter of 2 feet 4 inches, with 
a pitch nf 3 feet. The engine, 
of the usual direct-acting in- 
verted type, is of sufficient 
power to give a speed of eight 
knots per hour. 



CAB COUPLING. 

Near the outer end of the draw head is formed a vertical 
hole, for receiving the coupling pin, D, which is passed 
through a hole in the plate, E, on top of the drawhead. Be- 
hind this hole is a second one for receiving a downwardly 
projecting bar, G, having an enlargement at its lower end. 
Behind these is a third aperture extending from top to bot- 
tom and containing a hollow slide, J, projecting downward 
from the plate to which it is fastened. Pivoted on a trans- 
verse pin that passes through vertical slots in the sides of 
the slide is the latch, K, formed with an outwardly project- 
ing tongue, L. A vertical sliding rod is held by clips on 
the endof the carand is connected by a chain with the plate, 
E, This rod is operated by two levers pivoted to the ends 
of the car and passed through a vertical slot in the rod. 

When the car is to be coupled the plate of that, draw bead 
which is to receive the link is raised by pulling up the rod, 




HOOVER'S CAB COUPLING. 



either from the top of the car or by means of one of the 
levers. When the plate is moved the latch swings outward, 
the tongue passing into a slot connecting the holes and 
holding up the plate, the hollow slide, the bar, and the pin. 
When thelinkentersit pushes the latch inward, thereby per- 
mitting the parts to drop, the coupling pin passing through 
the link. The bar, G, rests on the inner end of the link, 
and is of sufficient weight to hold the outer end of the link 
raised so that it will be in a horizontal position. To uncouple 
the cars the plate is raised by pulling up the vertical bar or 
by operating one of the levers. 

This invention has been patented by Mr. G. W. Hoover, 
of Keithsburg, 111. 

m i * > m > 

Efficiency of Lightning Rods. 

Prof. Mohn, of Christiania, Norway, having been em- 
ployed by the government to investigate the efficiency of 
the protection afforded to buildings by lightning rods, seems 
to have substantially settled the much debated question, at 
least for that region of country. His report shows that 
lighthouse, telegraph station, and other exposed buildings, 
which were provided with conductors, did not by far suffer 
as much as churches, which in most cases were unprotected. 



Terrors of Lightning. 

Nathan Miller, of Mary- 
ville, Kan., lost his four 
daughters, aged respectively 
18, 17, 9, and 7 years, by a 
single stroke of lightning. 

Lightning struck the house of John Queen, of Jacob's 
Creek, Pa., knocked from the wall his loaded gun, and at 
the same instant his daughter Nancy dropped dead. The 
gun was discharged, and the contents struck her in the 
breast. Whether she met her death by the lightning or the 
shot will never be known. 




One hundred and five miles in 119 minutes, or almost 52 
miles per hour — deducting stops, 55 miles per hour — was the 
time lately made by a special passenger train on the Illi- 
nois Central Railway, being from New Orleans to McComb 
City. 



STEAM LAUNCH BUILT OF DELTA METAL. 



It appears, in fact, that of about 100 churches reported to 
have been struck by lightning, only three were provided 
with conductors; that of these three the first had a conduc- 
tor in good order, and the building was uninjured; the 
second had a conductor of zinc wire, which melted, and, of 
course, left the structure without protection ; the third had 
a wire which was rusty where it joined the earth, and the 
church was burned. More than one-half the number of 
churches struck were totally destroyed. Mr. Preece, the 
English government electrician, states that no damage has 
occurred to telegraph poles since the practice was adopted 
of providing them with lightning rods or earth wires. 



A New Saltpeter Bed. 

To the eastward of Cocha-bamba, in Bolivia, South 
America, an immense saline deposit has been discovered 
near the village of Ara*oe. Analyzed by M. Sacc, the ingre- 
dients are potassic nitrite, 6070; borax, and traces of salt 
and water, 30'70; organic matter, 860 per cent. On dis- 
solving this mixture in boiling water and cooling it, a plen- 
tiful crystallization of pure saltpeter is obtained. The soil 
on which the bed lies is brown and inodorous when it is 
dry, but when moistened it gives out an odor of carbonate 
and sulphydrate of ammonia. M. Sacc has found it com- 
posed of incombustible residue, 74 20; borax and salts, 15 50; 
and organic matter with water and ammoniacal salts, 10'30 
per cent. 

The incombustible residue is formed of a very fine sand, 
and of phosphate of lime, magnesia, and iron in large pro- 
portion. The saltpeter has evidently originated from the 
oxidation of the ammoniacal salts of the soil in presence of 
potash and soda produced by the slow decomposition of the 
schists on which they rest. The potassic nitrate has mounted 
by capillarity to the surface of the soil, while the deliquescent 
nitrate of soda has been drawn by the rains toward the dry 
and warm regions of the coast, where it forms the beds of 
nitrate of soda actually worked in Chili. As immense 
quantities of fossil bones are found in the soil around Arane, 
it is possible that the saltpeter beds, there, which are capa- 
ble of supplying the whole world, are a result of the de- 
composition of a vast deposit of antediluvian animal re- 
mains. 

m < « i — 

Asthma. 

The most popular remedies for this disorder are those used 
by inhalation, and experience demonstrates them the most 
effective. The following formula has no superior: 

Grindelia 8 drachms 

Jaborandi 8 " 

Eucalyptus 4 " 

Digitalis 4 " 

Cubebs 4 " 

Stramonium 16 '* 

Nitrate of potash 12 '* 

Cascarilla bark 1 " 

The ingredients should be in fine powder, and thoroughly 
dry before mixing. The composition is used by burning from 
one-fourth to one-half teaspoonful, and inhaling the smoke, 
which is most conveniently done by using the cover of a 
tin box. Not only is the powder effective, but its price is 
reasonable, averaging about thirty-five cents per pound. 

«m > 

An Old Tunnel. 
After years of exertion the present governor of Samos, 
Abyssides Pasha, has succeeded in uncovering the entrances 
to a lunnel of which Heiodotus speaks with admiration as 
the work of Eupalinos and Megaira, and which, according 
to the same authority, was built during the tenth century 
B.C. 

The tunnel, about five thousand feet long, was intended 
to secure a supply of fresh water to ihe old seaport town of 
Samos, and consists of three parts. These are: the tunnel 
proper, 5% feet high and 6 feel wide; a canal about 5 feet 
deep and nearly 3 feet wide which runs in the middle or on 
the side of the base of the tunnel, and the aqueduct running 
in this canal. The aqueduct consists of earthen pipes, each 
2£ feet long, 32 to 33 inches in circumference, the sides 
averaging about 1% inches in thickness. Every other joint 

has a hole, for what purpose 
has not yet been fully ex- 
plained. Mr. Stamatiades, a 
Greek archasologist, believes 
that they were intended to 
facilitate the cleaning of the 
pipes, and to make the flow 
of water easier. The canal is 
arched over, but twenty-eight 
manholes were provided to 
admit the workmen who were 
charged with cleaning and 
repairing the aqueduct. The 
tunnel is not quite straight, 
forming an elbow about 
1,300 feet from one of the 
entrances. This elbow, ac- 
cording to Stamatiades, was 
caused by a mistake in the 
calculations of the engineers, 
who had none of the instru- 
ments used in tunnel building 
nowadays. 

The tunnel starts near a 
small watercourse which may 
have been quite a stream in 
olden times, pierces the moun- 
tain Kastri, which was formerly crowned by the fort Samos, 
and ends a few hundred yards from the old town of Samos, 
about ten feet below the surface. From the mountain slope 
to the city this subterranean aqueduct is protected by a 
massive stone structure, ending within the walls of the 
present convent of St. John. The preservation of this work 
— which is truly wonderful considering the imperfect me- 
chanical resources at the disposal of the builders — for nearly 
three thousand years is probably due to the care taken by 
Eupalinos, who in all places where the rock did not seem 
of sufficient firmness lined the tunnel with several layers of 
brick, running on the top into a peaked arch. 
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COUVREUX'S EXCAVATOB WITH PIVOTING BUCKET 
FRAME. 

Ever since the epoch at which Mr. A. Couvreux con- 
structed his first type of excavator, which rendered so great 
services in excavating the Suez Canal, the use of the appa- 
ratus has been extending, and, at the present time, any work 
must be of small importance that does not employ it. Mr. 
Couvreux, who has made use of it in all his undertakings 
on public works, has successively introduced numerous im- 
provements into it which we have already de- 
scribed. 

For making large cuttings the most ad- 
vantageous excavator is the one that is capa- 
ble of moving over a roadway parallel with 
the axis thereof, and it is by means of succes- 
sive diggings that the trench is enlarged to 
the desired dimensions. In this case the 
chute is on the side opposite to the chain and 
buckets, the car track is parallel with that of 
the excavator, and the loading is effected by 
causing all the cars to pass in succession un- 
der the spout. 

This mode of operating is extremely simple, 
and is known to all those who have had oc- 
casion to see an excavator work. In works 
of less importance, such as ditching on single 
rail railways, a heading is made in which an 
advance is made right straight ahead. As 
the type of excavator under consideration is 
not adapted for working according to this 
method, Mr. Couvreux has studied out a 
new apparatus, which appears to us to he fitted to satisfy all 
the needs of practice. 

We must, in the first place, observe that on account of the 
mode of working it is more difficult to remove the excavated 
material where the excavator is moving forward in a trench 
than where it is working laterally; so it becomes necessary 
to study out arrangements for 
cheaply maneuvering the cars 
designed to receive the excavated 
material. Moreover, as this 
new engine was to be applicable 
to works of small importance, it 
became necessary to make it of 
small dimensions and of great 
simplicity, in order that it should 
be light and cheap. 

In principle the bucket chain 
of this excavator attacks the 
ground, not by a forward motion 
of the whole, but by means of a 
revolution around a pivot. The 
forward motion occurs only at 
the moment when the apparatus 
is moved in advance over the 
excavated portion. 

It is not without interest to re- 
mark that the similar apparatus 
that have already been built are 
got up after the type of steam 
cranes, where engine, boiler, and 
j ib revolve upon a frame mounted 
upon rails; while the new pivot- 
ing excavator has a stationary engine and boiler that actuate 
a bucket chain which alone moves around a rotary axis. 
The excavated material falls into a chute of sufficient width 
to receive the earth, whatever be the angle at which the 
work is being done, and to carry it to the rear where the 
cars are to be loaded with it. Upon referring to the accom- 



generator is elevated above the smoke box, in order to re- 
ceive a boiler iron disk that formsi a seat for the pillow 
blocks of the engine and the pivot of the revolving portion. 
The motor consists of two single cylinder vertical engines, 
fixed here and there to the boiler. They are reversible, but 
the eccentrics are keyed in such a way as to revolve in con- 
trary directions. At one of the extremities of each driving 
shaft there is a bevel pinion that gears with a wheel which 
is keyed upon a vertical shaft that actuates the bucket chain. 




Fig. 1. -ELEVATION-EXCAVATOR WORKING IN A TRENCH. 



As a consequence of this arrangement the two engines are 
coupled; and, moreover, as the cranks make an angle of 90° 
with each other, there is no dead center. 

This arrangement has been adopted with the object of 
simplifying the control of the various motions. As a single 
motor has, in fact, to actuate all the parts, it will be seen 
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panying engravings our read- 
ers will readily understand 
the construction of this appa- 
ratus, the detailed study of 
which was made by Mr. C. 
Bourdon according to directions from Mr. Couvreux. As 
may be seen, the entire affair is fixed upon an iron frame 
supported by two strong axles, with the interposition of sus- 
pension springs behiud only. Upon this frame there rests a 
large cast iron plate which receives in its center a very strong 
vertical boiler that serves as a frame and pivot for a great 
portion of the mechanism. The cylindrical shell of this 
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that it was necessary, during a revolution always in the 
same direction, to be able to turn the mechanism that actu- 
ates the upper part either to the right or left. Now as the 
two engines revolve in opposite directions, it is only neces- 
sary to throw the turning mechanism into gear with one or 
the other of the crank shafts, according to the direction in 

which the bucket chain is 
to be pivoted. 

The various motions are 
obtained by means of a 
very simple mechanism 
that presents some analogy 
with the system adopted 
for controlling radial 
drills. Upon an inspection 
of Fig. 3 it will be seen 
that the vertical shaft, A, 
rests at its lower part upon 
a step bearing between the 
two driving pinions, and 
that it carries at its other 
extremity the pinion, B, 
of a wheel, C, that is 
keyed to a horizontal 
shaft. This intermediate 
axle is supported by a cast 
iron piece mounted on a 
second step and connected 
with the bucket frame. It always remains parallel with the 
bucket chain wheel, and actuates the latter by means of two 
pinions, over which runs a pitch chain that passes over two 
corresponding wheels on the chain wheel axle. Owing to 
this mechanism the bucket chain, no matter what the angle 
be, is capable of receiving the action of the motor. 

This chain is constructed in the ordinary way, and is pro- 
vided with different kinds of buckets, according to the kind 
of work to be done. The bucket frame, which is provided 
with rollers and kept at the proper height by a jib and wind- 
lass, carries a chain wheel at its extremity. It passes into a 
boiler plate frame, which is supported above by the step 



Fig. 3.-ELEVATI0N-EXCAVAT0R WORKING LATERALLY. 



bearing that we have mentioned, and below by horizontal 
rollers, and which rests, through the intermedium of rollers 
with vertical axes, against a strong circular projection cast 
in a piece with the bed plate. 

The vertical rollers are fixed in a casting in which there is 
a crown wheel that serves to move the apparatus right and 
left. This motion comes from the engine through the inter- 
medium of two straight pinions, p, which gear with the 
loose wheels, r, of an intermediate axle. These pinions and 
the transmitting shaft are rendered interde- 
pendent by means of coupling boxes. Con- 
sequently, this shaft revolves to the right or 
left, according to the pinion which actuates 
it. Moreover, this shaft is provided at the 
center with an endless screw, which, through 
a helicoidal wheel, revolves the vertical shaft, 
D. This latter carries a pinion, g, which 
drives the large crown wheel above men- 
tioned. Finally, it is through the elongation 
of this axle that the mechanism, t, which 
gives the forward motion is actuated. Both 
the motions that we have mentioned are 
started or stopped by means of a lever within 
reach of the engineman. 

At the moment of their passage over the 
upper tumbler the buckets empty their con- 
tents into a hopper, whence they run into a 
chute placed over the roof of theengineman's 
cab. This chute is sufficiently wide to re- 
ceive the earth when the apparatus, with its 
hopper, is pivoting around its axis, provided, 
however, that the angle formed on each side of the longi- 
tudinal axis does not exceed 60°. All the excavated pro- 
ducts are thus brought to a single point, whence they fall 
into the ears. 

In our engravings we give two applications of this appa- 
ratus — one of them relating to trench cutting and the other 
to lateral excavation or widen- 
ing; the cars, in the latter case, 
being upon a track parallel with 
that of the excavator. Fig. 4 
shows, on a larger scale, the 
motion of the bucket on the up- 
per tumbler, which actuates the 
endless chain through six flat 
surfaces, three of which are pro- 
vided with teeth. The chain 
consists of a series of four ele- 
ments each, these latter being 
made up of a male link which 
carries the bucket and three fe" 
male ones. It is with the mid- 
dle one of these two latter that 
the teeth of the tumbler engage. 
Finally, upon the second ele- 
ment of each series is fixed the 
movable bottom of the bucket. 
While the apparatus is in opera- 
tion, the movable bottom remains 
fixed against the bucket at the 
points where the chain is taut, 
but, at the moment the bucket is 
passing over the surfaces of the 
tumbler, the two forward links of each series form an angle 
with each other that brings about the opening of the bucket 
and allows the material that it contains to drop into the 
hopper. 

Loading the Cars. — When a pivoting excavator is em- 
ployed in cases of trench cutting where the material has to 




Fig. 4.-DETA1LS OF UPPER TUMBLER AND BUCKET 
CHAIN. 

be emptied to the rear, it is very difficult to dispose of the 
material. The majority of the methods that have been em- 
ployed up to the present for substituting empty cars for full 
ones cause great loss of time, aud necessitate long maneu- 
vers that result from the complication of the tracks. 

In order to render his work complete, Mr. Couvreux has 
devised an accessory which, it seems to us, is called upon 
to render genuine services. In principle the carriage ought 
to be performed upon two parallel tracks, one of tbem for 
the empty and the other for the full cars. During the ope- 
ration of loading, the engine that has hauled the empty 
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train runs to a switch at a sufficient distance away to allow 
it to run on the other track and place itself at the head of 
the loaded train. As for the excavator, it must evidently 
advance in the axis of the trench. The width of the track 
upon which it runs may, at a minimum, be 144 m., while 
cars are frequently found that require a 1 meter track. 

In order, then, to satisfy the two conditions of the prob- 
lem without iuvolving considerable expense in laying the 
tracks, the ingenious idea has struck Mr. Couvreux to utilize 
the center track for the excavator and to thus empty the ma- 
terial in the axis of the trench. It now becomes a question 
as to how the loaded cars shall pass. This is effected as fol- 
lows: At the rear of the excavator there is a stiff bar, which 
is connected with a turn table carried by wheels that run on 
the car tracks. The top of this table is about - 15 m. above 
the rails, and these two levels are connected by means of in- 
clined planes that converge toward the center of the table. 
The maneuver is easily understood: An empty car is 
shoved up on to table, and when it is full is pushed down 
on to the other track, and so on, care being taken at each 
change of cars to close the chute so that the operation of the 
bucket chain need not be interrupted. It is proper to re- 
mark that in causing the car to pivot upon the table it is 
made to present its two extremities in succession under the 
spout, thus permitting of its being loaded uniformly. The 
stress necessary to push the empty car on to the table may 
be perceptibly reduced by a very simple means. To the rear 
of the excavator there is fixed a pulley, E (Pig. 1), over 
which passes a cord, F, that is attached at one of its ex- 
tremities to the empty car, and at the other to the full one. 
Upon descending the inclined plane thefull car hauls up the 
other, and the stress that it has to undergo moderates its 
speed. 

In the apparatus that we have here described, the diameter 
of the cylinder is 0-12 m.; strokes of piston, 2m.; number of 
revolutions, 150; register of boiler, 150 kilos.; heating sur- 
face, 7'6 square meters; capacity of water tank, 1 cubic 
meter; number of buckets, 15; capacity of buckets, 50 liters. 
— Bevue Industrielle. 



Experience with a Water Tank of Tinned Copper. 

BT THEODORE DEECKE, SPECIAL PATHOLOGIST, NEW TORK STATE 
LUNATIC ASYLUM. 

On the first of July, 1875, a water tank seventeen feet in 
length and eight feet in width, holding about five thousand 
gallons of water, was completed and taken into use in the 
New York State Lunatic Asylum, at Utica, N. Y. In 
August, the same year, its use had to be discontinued on 
account of leakage, and on examination it was found that 
at a number of places the tin lining in more or less large 
flakes was peeling off. The copper was not affected, and 
the leaks were discovered only where the plates had been 
soldered. Upon consultation with the writer, and from ex- 
periments made with the plates used, it was concluded that 
the trouble was due to a defective tinning. On direction of 
the Superintendent, Dr. John P. Gray, a number of sam- 
ples of tinned copper were procured and subjected to suita- 
ble tests, and one selected of which a new tank was built. 
This stood well, and was in permanent use until May, 1884, 
when, in cleaning and brushing out the tank, it was found 
that the copper plates at the bottom were covered with 
small circular or oblong perforations. On closer inspec- 
tion peculiar tracings in the metal were discovered in con- 
nection with these perforations, irregularly radiating in all 
directions from a center commonly formed by the hole. 
They presented an appearance as if they were excavated by 
a graving tool. The holes and furrows were filled out with 
an earthy and, when dry, quite hard material, consisting 
mostly of carbonate of copper. The weight of the copper 
was twenty ounces to the squnre foot; the amount of tin 
used could not be exactly ascertained. 

The water in the tank had been in constant motion and 
replacement. It contained in the average, according to a 
number of analyses made by the writer, of inorganic salts: 
16'9 grains of carbonate of lime, and 0"20 alumina, silica, 
etc., and 72 of nitrate of potassa per imperial gallon, and 
only traces of organic matter. Besides, rain water flowed 
inlo the tank whenever it rained. 

The question arose, what produced the corrosion of the 
copper? Similar tanks had been in use for over twenty 
years without having shown evidences of similar injury. 

On an inquiry by Mr. Joseph Graham, the chief engineer 
of the institution, at the editorial department of the Scien- 
tific American, accompanied by a sample of the corroded 
plates, the following answer was received: "Galvanic 
action is brought about by the influence of the water on the 
copper treated by the tinning process, and it would be only a 
question of time when the entire mass of metal would be 
eaten away. Munn & Go.'' 

The writer had entertained originally the same view, yet 
for the following reasons regarded the explanation as un- 
satisfactory. First, the water constituting a slightly alka- 
line liquid, from the amount of carbonate of lime in it, cer- 
tainly did not favor the production of galvanic action be- 
tween the two metals. Secondly, the effect of the galvanic 
action can be but proportionate to the quantity of the metals 
present, and it cannot be seen why and how the compara- 
tively small amount of tin should have led to the compara- 
tively large consumption of copper. Besides, the corrosion 
of the latter is not uniformly spread over the whole surface, 
but confined to certain spots. Thirdly, experience had 
shown, for a time covering some twenty years, that the cor- 
rosion of the metal was neither of constant nor of necessary 



occurrence, which it would be if it was due to galvanic 
action. 

The phenomenon, therefore invited further investigations. 

Upon microscopic examination of the earthy material 
which filled out the furrows I found the following: 

When a small piece of this substance, still moist, was 
placed in the center of a drop of water on a so-called life 
slide provided with a circular air space, and covered with 
a cover glass, the clear water surrounding the opaque mass 
was filled out in a short time with a protozoon belonging 
to the class of prot-amcebae. It was not difficult to see 
them, in all possible shapes and sizes, creep out from the 
dark mass and wander slowly toward the margin of the 
drop bordering the air space, and the more numerous they 
were the more the air contained in the water was consumed. 

This is a very convenient method, to which I have often 
resorted, of bringing micro organisms, which live in hiding 
places, into view. It is air that they, like all living beings, 
need for their existence, and the scarcer this becomes in the 
isolated drop of water the more they approach from the 
center of the drop to its margin, which remains in contact 
with the air. The prot-amcebae here observed differ from 
the ordinary species not so much in the peculiar shapes 
they assume as in the dark color of their contents, or rather 
iu the presence of a dark, finely divided substance embedded 
in the otherwise transparent and colorless gelatinous little 
mass. By the action of diluted hydrochloric acid, under 
the development of a gaseous product (carbonic acid), the 
dark contents are dissolved into a colorless fluid, while the 
bodies of the prot-amcebae mostly assume more or less 
spherical forms, resembling drops of oil. 

Considering the great numbers in which these micro-or- 
ganisms are present, their peculiar mode of life by adhering 
to, and of locomotion by slowly creeping over a surface, 
their feeding by the simple extension of their sarcode body 
over any material on their way, a process very likely associ- 
ated with some secretory function, it seems quite probable 
that they exert an observable influence wherever they hap- 
pen to locate. This influence is probably of a mechanical 
as well as of a chemical nature. When the material which 
fills out the furrows is removed, the perfectly pure metallic 
surface of the copper is brought to view, as if acted upon 
by the use of an acid. Thus, at first, as it seems, the copper 
is dissolved in minute quantities, which afterward, by the 
interchange of the acid with the carbonic acid of the lime 
salt contained in the water, form a soluble organic lime 
compound and carbonate of copper, the latter of which is 
deposited in the furrows. That a portion of this as a com- 
paratively indifferent material is taken up by the prot-amce- 
bae is not surprising. They certainly do not feed on the 
copper. Its presence is merely accidental, and the whole 
phenomena, as I believe, should be looked upon from this 
point of view. 

The species, even if brought into existence only by this 
peculiar combination of circumstances, may be regarded as 
distinct, since it has developed peculiar qualities and a mode 
of life of its own. The origin of the protozoon is easily ex- 
plained, and must be sought in the rain water which occa 
sionally flows into the tank, carrying down from the roof 
of the buildings microscopic forms of life, of which, in 
most places on the top of all buildings, innumerable species 
can be observed, and among which the prot-amcebae are of 
quite common occurrence. 

It is not improbable that, in perhaps many other instances, 
where simple experiences hitherto have been ascribed to 
either galvanic action or the combined and successive action 
of air and water, processes associated with micro-organic 
life are of greater importance than is known at the present 
time. The phenomena unquestionably invite to furtherre- 
searches in that direction. 

Utica, June, 1884. 

« id > 

The Finland Polar Expedition. 

M. Lemstrom has published the chief results of the Pin- 
laud Polar expedition of 1883-84. The scientific observa- 
tions were made at Sodankyla (latitude 67 deg. 24 - 6 min. 
north; longitude 27 deg. 17'3 min. east of Greenwich) and 
at Kultala (latitude 63 deg. 29 5 min. north; longitude 26 
deg. 39"4 min. east). The earth currents were studied from 
September, 1882, to September, 1883, at the same time as 
the magnetic variations. Two conductors of copper wire, 
running from north to south and east to west for about 5 
kilometers, terminated in platinum plates buried to a depth 
of 1*8 meters. The wires>were insulated on telegraph poles, 
and a sensitive galvanometer was interposed in the circuit 
of each. Wires of iron were also used with plates about 25 
kilometers apart. 

At Kultala the earth plates were plunged in the river Fralo 
and its tributaries. With a Mascart electrometer giving 18 
divisions for a volt, and with the galvanometer, the perturb- 
ing forces due to the polarization could be eliminated. From 
the fact, that, the variations of current in the east and west 
wires were very slight, M. Lemstrom is inclined to believe 
that there is a belt of earth currents round the pole. The 
magnetic variations were found to be intimately associated 
with those of the earth currents. The atmospheric curreuts 
were observed with the wire network, which we have al- 
ready referred to in a former note. At Kultala four of these 
nettings of wire, with brass discharging points and zinc 
earth connections, were erected at different heights on a 
mountainside. With these it was found if two discharging 
nets of similar construction and at the same height were con- 
nected together through a galvanometer, no current was 



observed. With one net higher than the other, and both 
connected, a current was sent from the higher to the lower. 
The electromotive force of the currents observed did not rise 
above 326 volt (on March 20). 

Near the surface of the earth there is a layer of air which 
has a much greater electric density than layers higher up. 
The minimum density was formed at a height of 3 to 9 me- 
ters. During the aurora the atmospheric current was al- 
ways positive, that is to say, going from the atmosphere to 
the earth; at some other times it was negative. With regard 
to the artificial aurora sometimes seen crowning the discharg- 
ing networks, M. Lemstrom states that they showed either 
diffused light or visible rays. They were observed by the 
naked eye and by the spectroscope, which showed the lines 
of the polar aurora. A Holtz machine working in connec- 
tion with the wires could re-enforce the effect under favora- 
ble circumstances. If the moon was high, the phenomenon 
was never seen with the naked eye. 

_ « i n » 

Tides and Tidal Currents. 

W. O. Ayres, M.D., in the Manufacturers' Gazette, says: 
At Rio Janeiro the tide rises four feet only. On the nortb- 
est side of South America, being at the narrowest part, the 
rise and fall are four feet or a little over. All through the 
Windward Islands, the Lesser Antilles, as they are marked 
on many maps, the range is four to five feet. Along the 
coast of South Carolina the rise is about 46 and at the Ber- 
mudas four feet; at the Delaware breakwater 4'5, and at 
Sandy Hook 5'6. Passing, therefore, through all the nar- 
rowing and then the subsequent widening, we have found 
but small change and none at latitude 40°; being at about 
the same width as our line of origination we have a tide 
equal to that of the Southern Ocean, from which it is sepa- 
rated by an interval of 5,000 miles. 

But here, without apparently any change in the correlated 
surroundings, anything which can develop new vigor, a 
strong change commences, and presently it has become a 
mighty change; and it is quite apparent that this change 
cannot have anything to do with the shape of the land, for 
its potentiality is displayed on both sides of the Atlantic, 
the European as well as the American. We will look first 
to our own waters. Passiug Montauk and Block Island, 
and striking the sandy shore of Massachusetts, we find no 
five foot tide, such as we had at Sandy Hook, for at Pro- 
vincetown the rise is 108 and at Boston Light 109. Reach- 
ing the coast of Maine and passing on northeastward we 
find a tide of 206, and still further at St. John, N. B., of 
twenty-three feet. Nor is the European side to be outdone, 
for at Cape Pinisterre, whicli is in the same latitude as Bos- 
ton, the regular rise and fall is fifteen feet; at Brest it is 
nineteen, and across the chanuel at the Scilly Isles it is six- 
teen. On the west coast of Ireland it is fourteen; in Gal- 
way, though for local reasons, at Cape Clear it is only nine. 
Up theEnglish Channel at Dover, the one side it is eighteen, 
while across in Prance, atHavre, it is twenty -two, and at St. 
Malo thirty -five, though this latter is somewhat influenced 
locally. 

Now neretn is much that is remarkable. We are passing 
further and further away from our originating impulse, and 
the tides, instead of losing power, ore growing stronger and 
stronger as we get into increasing height of latitude. The 
fury with which their currents sweep t lirough the contracted 
passages north of Scotland, separating the small islands 
which make the Orkney and Shetland groups, is something 
fearful. Even the Penlland Firth itself with all its breadth 
is nearly impassable except when the tide is favorable, and 
whoever has read Sir Walter Scott's " Pirate " needs no re- 
minding of the dreadful rush of the current through the 
Roost of Sumburgh, and then over toward Norway as far 
up as the Arctic Circle. The world renowned Malstrom 
(Maelstrom we used to spell it), which is a wonderful repre- 
sentation of power and fury even when stripped of all its 
former romance of ignorance, is barely a necessary result 
of the dash and tear of the Lofoden tide around the south 
end of the little rocky island of Moskenaes between that and 
Mosken. 

Returning now for a moment to the coast of Great Britain, 
we notice two mighty examples of tidal exaltation, where 
the great normal rise is picked up by a local configuration 
and made to display its points to great advantage. On the 
west side of the island are two funnels, so to speak, the 
Bristol Channel and the Firth of the Solway. The current 
of flood tide entering at the wide end of the funnel finds 
itself so restricted by the approaching sides that it has no 
way to expand its energy but by dashing straightforward, 
and away it goes, and in the head waters of each a normal 
daily rise and fall takes place which is immense. At Bristol 
it is reported at forty-four feet, and at the head of the Sol- 
way as much as fifty or more. 

But in this matter of local results the whole world knows 
there is unbounded opportunity for "Yankee boasting," 
though the precise glory is rather over our line, and New 
Brunswick leads. The Bay of Fundy has not its equal in the 
world for the might of its tides. Of course they are due to 
the peculiar shape of'^the bay shores, and having greater 
sweep than even in the Solway they mount up most aston- 
ishingly, and while claiming only sixty feet as a common oc- 
currence, it is asserted that when driven in by the coinci- 
dence of a favoring storm with the date of a spring tide they 
have been known to reach an elevation of 120 feet. This 
seems incredible, but I see nothing impossible in it, judging 
merely from the. ratio of addition to a normal high tide 
which we often see at any of the points along our shores. 
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Xbe "Separation" Method for Sugar. 

The "separation" method of sugar extraction from the 
beet, we are informed, has been adopted in several German 
factories with satisfactory results. The present method is 
composed of three operations: First, the preparation of the 
caustic lime; second, formation of the sucrate by precipita- 
tion; third, purification of the saccharate. 

1st. — The caustic lime should be pulverized as soon as 
possible after leaving the lime kiln. The powdered product 
is thrown on a magnetized surface.where any particles of 
iron in the lime are separated. Every precaution is taken 
to prevent the absorption of moisture from the air, and for 
this reason the various pulverizing operations take place in 
hermetically sealed vessels. The thoroughly pulverized 
caustic lime is received in a weighing apparatus — in this lat- 
ter is placed a revolving device emptying a given quantity 
for one operation into the saccharine solution. 

2d. — The precipitation of the saccharate is effected in an 
apparatus called the cooling macerator. By suitable pipes 
there is circulated a cooling liquor by which the saccharine 
solution is kept at a very low temperature. Above the 
cooler is located the pulverized caustic lime measurer and 
two reservoirs — one for molasses to be worked, and the 
other for water to dilute both the molasses and the subse- 
quent washings of the saccharate press. A certain quantity 
of molasses is diluted until 25 hectoliters contain 7 per cent, 
of sugar. When the solution reaches a very low tempera- 
ture in the cooling apparatus, the caustic lime is added, 3 
kilos, at a time; and in about an hour nearly all the sugar is 
in the form of a saccharate with an excess of lime. 

3d. Purification of the Saccharate. — The cooling apparatus 
is duplicate in form; one vessel being emptied by an exhaust 
and force pump, at a pressure of one to two atmospheres, 
into filter presses, the other being filled in the mean time. 
From the filter presses runs a liquor containing 4 to 5 per 
cent sugar. This is not used, however, but emptied into the 
waste pipe. The liquor which subsequently comes from the 
presses is used, as already explained, for diluting the mo- 
lasses to be mixed with the caustic lime. The saccharate re- 
maining in the filter presses is white, and of great purity. 

The Method of Using the Saccharate. — The saccharate con- 
tains 100 parts of sugar to 130 of lime. If the molasses to 
be worked represents about S per cent of the weight of the 
beets, the saccharate obtained is mixed with the beet juice. 
In cases where the molasses is to be worked at once for its 
sugar, it is found desirable to eliminate from the saccharate 
the excess of lime. This is accomplished by mixing the 
saccharate with weak juices. The tii-basic saccharate is 
transformed into a calcic-mono-basic and hydrated lime, 
and this latter is easily separated by suitable filter presses. 
The liquor from the latter apparatus contains all the sugar 
and only 30 parts of lime to 100 of sugar. The residuum is 
then washed, and from it is usually obtained 4 per cent of 

sugar. 

■ < <■ > » 

Xbe Possibilities of Speed. 

In a recent article on the limits of speed of ocean steamers 
the Boston Herald look the ground, substantially, that their 
enlargement depended upon improvements — and decided im- 
provements — in the generation and application of power. It 
is not a little curious, however, that, as to at least one of 
the cardinal factors in locomotion, the possibilities of speed 
should be so much greater on water than on land, since both 
the average and highest speed made on the railway leave 
those of the ocean steamer far back in the distance. We mean 
what is commonly called friction. 

This signifies the rubbing of the moving body upon 
or against the ground or water, as the case may be, 
when in motion. It results from the action of gravity 
pressing vertically down upon the body, and thus causing it 
to adhere to whatever it rests upon. And since gravity 
also enables the moving body on land to exert its own force 
against itself, and thus to move from place to place, it has 
passed into a trite saying that gravity is at once the main 
impediment and the indispensable auxiliary to locomotion. 

Now, the degree or potency of friction depends always 
on the weight of the moving body; then, on land, on the 
manner of its adhesion to the ground and the smoothness 
and grade of the ground. Hence, a smooth, level, straight 
steel railway, and well oiled freely moving rolling gear of 
car, reduce friction to tberainimum. On water, depth and 
placidity and proper shape of vessel do the same. 

Now, to determine the relative potency of friction be- 
tween water and land locomotion, the common incidents of 
canal navigation and railway freight car propulsion by 
horses furnish at once accurate and conclusive data. 

Two horses tow all day a loaded canal boat, of a total 
weight of as much as 300 tons, at a speed of two miles an 
hour. An equal load transferred on the railway would 
make up a freight train of 15 loaded cars, car and load 
weighing ten tons each. Now, those two horses pulling on 
that train with the same force which they exerted in start- 
ing and towing that canal boat, so far from propelling it at 
the above speed of two miles an hour, would not move it at 
all. But load, power, and application of power being the 
same in both instances, the difference in the result is evi- 
dently due to the difference in the degree of potency of ad- 
hesion of the load, which is thus proved to be greater on 
land than on water, therefore requiring a greater force to 
be overcome. Now, assuming that the ratio of increase of 
power with increase of speed is the same on water that it 
is on land, since it takes so much less power at low speed 
to move a load on water than it does on land, always pro- 



vided the application of power is the same in both cases, it 
follows that the increase of power demanded by the in- 
crease of speed must remain within the same original pro- 
portions, and always be much less on water than on land. 
And this being so, it follows that friction must also be 
equally less on water than on land. As to this important 
factor, therefore, the ocean steamer has greater possibilities 
of speed than the railway express. 

The idea of relative friction is well taken by the Herald 
writer, but the reasoning is fallacious in the fact of drawing 
a deduction relative tohigh speeds from the comparison of 
the friction of a body moving in water at a low speed and the 
power required to overcome the static friction of a train. 

These bear no relation to the relative power required to 
maintain a high speed of a given weight upon rail and 
water. 

The displacement of water by a moving body is the prime 
factor in the advancement of marine speed, while the dis- 
placement of air and safety are the prime factors in the ad- 
vancement of railway speed. 

■ «ni» 

An Improved Quarantine System. 

In a recent address before the representatives of the vari- 
ous exchanges of New Orleans, Dr. Joseph Holt, President 
of the Board of Health of that city, made the following sug- 
gestions: 

When a vessel arrives at the mouth of the Mississippi, she 
is either infected or she is healthy. If we know her to be 
infected, she is at once removed to the supplemental or 
lower station, for infected vessels only, where she will be 
actually cleansed, actually disinfected and fumigated, her 
sick removed to the local hospital. 

She is an exceptional case, and will be dealt with excep- 
tionally. 

She will certainly not be allowed to endanger healthy 
vessels by mooriug in their vicinity. 

If at any time she wishes to put back to sea, she is at lib- 
erty to do so; but if she desires to comfi to our port, she will 
be detained until the board can safely venture upon allowing 
her up. 

We will understand better the particulars of treatment 
when we have described the course of a sailing ship through 
quarantine — no record of sickness on the voyage; a cargo of 
30,000 bags of coffee; yellow fever epidemic in Bio, from 
whence she has cleared. She is brought alongside the 
wharf at the upper quarantine station, where she finds every 
arrangement for the rapid discharging and reloading of 
cargo. The crew with all their effects is at once taken 
ashore, where, in a room provided, everything they carry, 
apparel and baggage, is subjected to powerful disinfection. 
Their clothing exchanged for other clothing already treated, 
and this, in turn, disinfected. They are then received at a 
commodious boarding house, comfortably prepared for 
them, there to undergo the prescribed detention. If one 
should fall ill, he is instantly removed to the hospital as dis- 
tant as can be located. 

Hospital experience proves that yellow fever is conveyed 
through the medium, not of persons, but of things. Yellow 
fever has never invaded the Charity Hospital except in the 
regular march of an epidemic. In the mean time a full 
corps of acclimated stevedores are busily engaged in break- 
ing out the cargo and transferring it to the warehouse, 
already built by the United States Government for that ac- 
commodation, or directly into barges, there to undergo 
fumigation. As soon as compactly emptied, or at least suf- 
ficiently so to permit of thorough cleansing and fumigation, 
the quarantine tug, a compactly built small vessel somewhat 
after the fashion of a fire tug for harbor protection, is run 
alongside the ship. A hose attached to a powerful forcing 
pump aboard the tug is let through the forward hatchway 
down into the hold. 

In order to flush the bilge quickly, it might be necessary 
to take up the limber plank, as a better examination could 
be had and the real condition ascertained. But whether 
this is done or not, or the ship be in ballast or not, she can 
be speedily and thoroughly washed. The pump is started 
and the washing begins, while the ship's pumps are set to 
discharging the foul bilge water. This continues until she 
is washed clean, not only in the limbers and floors of the 
hold, but the ceiling and every available part. She is now 
pumped out, the hose removed, and then begins the disin- 
fection and fumigation. Another large hose attached to a 
powerful exhaust fan is lowered into the same position as 
the first. The hatches and every other outlet are closely 
battened, with the exception of a small ventilating hatch- 
way, either at the bow or stern. A quantity of sulphur is 
put into the furnace connected with the fan, and ignited. 
The exhaust fan is started, and sulphuric acid gas in immense 
volume and with tremendous force is driven into the limbers 
and air stakes, into every crevice and part of that ship until 
she is completely filled. We go through her with au atmo- 
sphere, as it were, of fire. 

In doing this we displace the mephitic and dangerous at- 
mosphere closed in her when she started from Rio, and 
which, if allowed, would have been set free at our levee — 
the infected atmosphere of Rio to commingle with the at- 
mosphere of New Orleans, deadly ripe, perhaps, for its re- 
ception. 

We have displaced this not only with a non-infected at- 
mosphere, but with one intensely germicidal — one that de- 
stroys organic elements in the air or on exposed surfaces 
with instant greediness. As for the fumigating agent to be 
selected, we may use through this apparatus sulphurous 



acid gas, chlorine, or the nitric acid fumes produced by 
pouring nitric acid upon copper filings, of which Dr. Wiblin, 
of Southampton, says that all the goods may be safely and 
satisfactorily disinfected by this agent. The fumes so pro- 
duced are so powerful that no animalcules can exist in them 
for more than two seconds, and the portholes being closed 
for twelve hours, the process cannot fail to be effective. For 
my own part, I believe that the sulphurous acid is all that 
we can desire. 

After a few hours the hatches are removed, and pure air is 
driven in to facilitate clearing the ship of the fumes. She 
is reloaded, or her freight already sent by barge, and with 
her captain on board proceeds at once to the city, there to 
be discharged only by an acclimated gang. Her export 
freights must be read}'. She is at once reloaded, and starts 
on her voyage. If the term of detention of her crew has not 
already expired, she touches at quarantine to take on such as 
have engaged to reship, and puts to sea, with no more de- 
tention than was required to cleanse her, with the utmost 
expedition, which alone was worth the trouble. 

This method having once been enforced, we may boldly 
proclaim that for the first time in the history of our quaran- 
tine a ship has been actually cleansed and disinfected, 
purged of her suspicion. 



Burning of Barns. 

It is noticeable that a larger number of the burnings of 
barns is mentioned by the periodical press in the summer 
than at any other time. Some of the fires are undoubtedly 
caused by lightning, the moist vapor from the uncured hay 
making a favorable conductor for the electric fluid. But 
there are barn fires which cannot be attributed to lightning, 
to lighting of matches, to light from lanterns, nor to the in- 
vasions of careless tramps. It may be that the spontaneous 
combustion of hay is as possible as the spontaneous firing 
of cotton waste. All fibrous material, when moist, and 
compressed, and defended from the cooling influences of 
the outward ahv is subjected to a heating similar to that of 
fermentation; and in some instances the degree of heat 
is sufficient to cause actual, visible combustion. In the 
case of recently " cured " hay this danger is as great as, in 
similar circumstances, other materials may be. Frequently 
the grass is cut in the early morning, while wet with dew; 
is turned twice during the day, and gathered and packed in 
the "mow" or the "bay" before nightfall, with perhaps a 
sparse sprinkling of salt. Such a compressed mass of 
fibrous, moist matter will heat. How far the heat will go 
toward generating a combustion may be inferred from a 
foolish trick which the writer witnessed several years ago. 

A large meadow of hay had been cut, cured, and cocked, 
previous to removal. A shower threatening, the cocks 
were covered with caps of canvas and left for the night. 
While getting the hay in, the next day, one of the work- 
men dropped an unlighted match from his pocket into a 
cock of hay, and in a few minutes it was ablaze. It after- 
ward was ascertained that he had spoken of the warmth of 
the hay as he lifted it on his fork, when a companion re- 
marked that it might be hot enough to light a match, on 
which he put a match into a rick, and before they had passed 
on five minutes the rick was on fire. 

Everybody conversant with farm life, where hay is a per- 
manent and important crop, knows that for weeks after 
getting in the hay the barn is warm when the doors are 
opened in the morning. There is an amount of heat that is 
absolutely unpleasant when the thermometer outside re- 
gisters 60°, but which is quite welcome with the outside 
temperature at 40°. This barn heat is undoubtedly from 
the moist hay, compacted and inclosed. The cure for 
the possible danger of possible spontaneous barn burning 
would seem to be the thorough curing— drying — of the hay 
before it is housed. We dry all our herbs and some of our 
vegetables without injuring their peculiar and individual 
qualities. There is no reason why hay or other fodder 
material stored in large masses should not be rendered 
equally innoxious to the influences of heat by thorough dry- 
ing. 

— ^ ■ « » ». 

Xbe Liquefaction of Gases. 

The process of liquefying gases, such as oxygen, has been 
recently advanced a considerable step by the labors of M. 
Cailletet, who has communicated to the Gomptes Rendtis a 
brief preliminary account of his successful use of marsh gas 
for this purpose. The author recounts that, by the use of 
boiling ethylene, MM. Wroblewski and Olszewski have suc- 
ceeded in obtaining the meniscus of liquid oxygen, which 
he has not himself been able to detect in any of his previous 
experiments. It appeared to M. Cailletet, however, that if 
he could find liquid bodies boiling at a temperature below 
that of ethylene it would thereby be possible to liquefy oxy- 
gen without being compelled to use pneumatic machines for 
the purpose of lowering the boiling point of the refrigerat- 
ing liquid. All the necessary conditions for this purpose are 
fulfilled by marsh gas. In effect, this gas, slightly com- 
pressed and cooled in ethylene boiling under the ordinary 
atmospheric pressure, produces a colorless, exceedingly 
mobile liquid, which in resuming the gaseous state causes a 
cold sufficient for the instant liquefaction of oxygen. Under 
these conditions the liquefaction of oxygen becomes one of 
the simplest laboratory operations. M. Cailletet announces 
this discovery at the earliest possible moment, in order to 
secure priority of date; reserving the description of his 
methods and actual results until he has completed a course 
of experiments upon which he is at present engaged. 
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ENGINEERING INVENTIONS. 

A traction cable grip lias been patented by 
Mr. William Martin, of San Francisco, Cal. The in- 
vention provides for a frame with grooves in which 
planlss are fitted to slide, rollers mounted on the 
planke, brakes for the rollers, and means for forcing 
the rollers upon a cable, and the brakes upon the roll- 
ers, with various novel features, so that the running 
cable will he taken hold of gradually without wear 
thereto or shock on the car. 

A balanced slide valve has been patented 
by Mr. Daniel A. Woodbury, of Rochester, N. Y. This 
invention provides for such .construction as relieves 
the sliding faces of both the main and cut-off valves to 
any desired extent, a relief plate being so adjustable as 
to bear the entire pressure of the steam, by means un- 
der the control of the engineer, and so contrived as to 
accomplish the same by one movement of the adjust- 
ing device. 

A car seal has been patented by Mr. Thos. 
P. Wentworth, of Elroy, Wis. The car having a verti- 
cal slot for receiving a seal key, a grooved block is 
held on the inner surface of the car and a latch held to 
slide in the groove, the latch adapted to engage and 
lock in place a seal key inserted through the slot, and 
having one beveled end and a head on the opposite 
end, making a simple and effective car door seal, the 
seal key having to be broken or destroyed to be re- 
moved from the outside. 



MECHANICAL INVENTIONS. 

A plowshare tongs has been patented by 
Mr. George M. Sebastian, of Arkansas City, Kansas. 
The tongs are composed of three members pivoted to- 
gether, with a brace clamp adapted to be attached to 
the tongs and to the object held therein, the jaws and 
handles being arranged to grasp both the plowshare 
and the bar, holding the edges thereof to be welded to- 
gether in close contact, so that a true and perfect 
weld may always be effected. 



AGRICULTURAL INVENTIONS. 

A soil pulverizer has been patented by Mr. 
Benjamin Deem, of Spring Hill, Kansas. Iu this in- 
vention the roller comprising the cylinder or drum is 
fitted with a core upon the axle of the carrying frame, 
the drum having a series of rows of slots, combined 
with segmental cutters, and their inner surfaces having 
projections or tenons fitted into sockets or mortises. 

A plow has been patented by Mr. William 
L. Quick, of Molino, Tenn. The invention provides 
for such construction that plows can be readily adjust- 
ed for various kinds of plowing; a small plow cau be 
attached to one end of the foot for cultivating close lo 
rows of plants, and a larger plow attached to the other 
end for opening the furrow between the rows, etc. 

A band corn husker has been patented by 
Mr. Robert C. McMinn, of Golden City, Mo. The in- 
vention consists of a metal plate forked at the outer 
end in the formof hollow bent claws, and in means for 
adjusting the strap to suit different sized hands, or to 
pass over a mitten, so a better hold is taken on the ear 
of corn, and the husker is made to act more efficiently 
and with greater ease. 

*»•» •»■ 



MISCELLANEOUS INVENTIONS. 

A fastener for knob spindles has been pa- 
tented by Mr. Le Grand Terry, of Horseheads, N. Y. 
This invention consists in a novel construction and ar- 
rangement of parts of knob shank, notched escutcheon, 
etc., making a door knob which can be locked so it 
cannot be turned, thus locking the door. 

A neck yoke has been patented by Mr. 
Cyrus R. Furey, of Logan sport, Ind. This invention 
provides a new and improved attachment for neck 
yokes for holding the neck yoke ring and the martin- 
gale strap, and consists in a neck yoke having a spring 
snap at each end. 

A fireproof hanging ceiling has been patent- 
ed by Mr. Louis Lafond, of New York city. This in- 
vention consists in a ceiling constructed with iron bars 
placed edgewise on the flanges of the iron girders, and 
carrying the iron hangers that support the ceiling liles, 
whereby the latter will be firmly supported. 

The art of treating cigars is the subject of 
a patent issued to Mr. James D. Culp, of San Felipe, 
Cal. The invention consists in applying to cigars a 
coat or dressing of paraffine dissolved in naphtha, to 
improve both their flavor and burning quality, render 
the wrapper more flexible and tough, and prevent dry- 
ing out of the filler. 

An inkstand has been patented by Mr. Wil- 
liam O. Rastetter, of Dalton, Ohio. It is surrounded 
by a removable casing, on which tubes are formed, in 
the lower ends of which are corks 01* othpr stoppers to 
form feet, making a soft and yielding support for the 
inkstand, and preventing injury to the points of the 
pens passed into the tubes. 

A fire escape has been patented by Mr. 
Eli Frazier, of North Lawrence, Kansas. This inven- 
tion relates to that class of fire escapes in which an 
endless rope or chain is used for lowering persons, each 
one descending by his own weight, the friction of the 
rope on pulleys preventing the descent from being too 
rapid. 

A cash carrier has been patented by Mr. 
George H. Spring, of Le Mars, Iowa. This invention 
relates to devices used in large stores for carrying the 
cash from the counters of the clerks to the cashier and 
returning the change, and involves the use of a car on 
a horizontal wire, being designed to simplify this sys- 
tem of cash carriers and expedite their action. 

A cream can gauge has been patented by Mr. 
Charles E. De Long, of Vermillion, Dakota Ter. The 
can has a longitudinal slot with lateral notches at one 
end, and a strip creased to form pockets along the side 
edges, into which pockets the side edges of the slot in 
the can are passed, wheieby the creased slip is held in 
the slot, a strip of glass being held in the creased strip 
and numerals or otner characters produced thereon. 



A method of hardening or improving 

resins of all kinds has been patented by Mr. Atbert 
Kissel, of Frankfort-on-the-Main, Germany. This in- 
vention provides for the conversion of the acids in bal- 
sams, resins, and their compounds, by means of lime 
or other alkaline earths, into their respective salts, in 
order to harden the resins, resinous by-products, or 
resin preparations. 

A wheel scraper has been patented by Mr. 

John W. Whipp, of Van Alstyne, Texas. The inven- 
tion consists in a frame adapted to partly embrace the 
wheel and carrying longitudinal and transverse scraping 
wires, with means for adjust ng their tension, the 
transverse wire having means for adjusting it verti- 
cally, and the frame being held adjustably on an arm 
or bar on the axle. 

A door knob has been patented by Mr. 
Edwin A. Johnson, of Allegheny City, Pa. This in- 
vention relates to that class of knob attachments in 
which a serrated spindle is engaged by the edge of a 
key inserted through an aperture in the knob shank, 
and its object is to facilitate the adjustment and secur- 
ing of a door knob on the knob spindle according to 
the thickness of the door. 

An oil lamp feeder has been patented by 
Mr. William H. Dillon, of Glasgow, Ky. This inven- 
tion consists of a special construction and combina- 
tion of parts having for i ts object to use oil conducted 
like gas in pipes, to raise the lamp wick and to open 
the valve which admits oil thereto at the same move- 
ment; also to raise or lower the wick without operating 
the valve. 

A bow hook for neck ties has been patent- 
ed by Mr. Julius Schlesinger, of Hoboken,N.J. It is 
self-adjusting, formed of a piece of wire bent to form 
a prong, from the upper end of which two parts are in- 
clined downward and outward on opposite sides, these 
parts having hooks ou their free ends for receiving the 
shield of the bow, and the prong having a bend at its 
upper end. 

A Jock joint for fishing rods has been pa- 
tented by Mr. Justice Webb, of Georgetown, Ky. With 
a sleeve having an annular ridge or collar and two 
studs is an additional sleeve fitting on the front end 
carrying a sliding sleeve with two L-shaped slots for 
receiving the stud on the other sleeve, making an im- 
proved lock joint for firmly holding together the sec- 
tions of a fishing rod. 
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The Charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 



Parties having patents for sale or goods to exhibit at 
the Fall Exhibitions, Boston, address Chas. Babson, Jr., 
24 Congress St., Boston, Mass. 

Wanted.— The address of manufacturers of best 
Wrought Iron Pipes. E. Baumgarten, Schulenburg, 
Texas. 

To introduce our "Patent Socket Screwdriver" 
we will send one to any address for 35 cents. Stamps 
taken. George S. Allen, Plantsville, Conn. 

Owners of inventions desiring to sell them in Europe — 
see advertisement headed Patents Negotiated Abroad. 

The Cyclone Steam Flue Cleaner on 30 days' trial to 
reliable parties. Crescent Mfg. Co., Cleveland, O. 

\% in. Steam Whistles, by mail, 55 cents. A. G. 
Brooks, &1 N. 3d St.. Philadelphia. 

For Steam and Power Pumping Machinery of Single 
and Duplex Pattern, embracing boiler feed, flre and low 
pressure pumps, independent condensing outfits, vac- 
uum, hydraulic, artesian, and deep well pumps, air com- 
pressors, address Geo. F. Blake Mfg. Co., 44 Washing- 
ton St., Boston; 97 Liberty St., N Y. Send for Catalogue. 

Quinn's device for stopping leaks in boiler tubes. 
Address S. M. Co., South Newmarket, N. H. 

Hercules Water Wheel— most power for Its size and 
highest average percentage from full to half Gate 

of any wheel. Every size tested and tables guaranteed. Send for 
catalogue, Holyoke Machine Co., Holyoke and Worcester, Mass. 

Mills, Engines, and Boilers for all purposes and of 
every description. Send for circulars. Newell Univer- 
sal Mill Co., 10 Barclay Street, N. Y. 

Wanted. — Patented articles or machinery to manufac- 
ture and introduce. Lexington Mfg. Co., Lexington, Ky. 

Brush Electric Arc Lights and Storage Batteries. 
Twenty thousand Arc Lights already sold. Our largest 
machine gives 65 Arc Lights with 45 horse power. Our 
Storage Battery is the only practical one in the market. 
Brush Electric Co., Cleveland, O. 

For Freight and Passenger Elevators send to L. S. 
Graves & Son, Rochester, N.Y., or 46 Cortlandt St., N. Y. 

"How to Keep Boilers Clean." Book seat free by 
James F. Hotchkiss, 86 John St., New York. 

Stationary, Marine, Portable, and Locomotive Boilers 
a specialty. Lake Erie Boiler Works, Buffalo, N. Y. 

Presses & Dies. Ferracute Mach. Co. , Bridgeton . N. J. 

The Hyatt filters and methods guaranteed to render 
all kinds of turbid water pure and sparkling, at economi- 
cal cost. The Newark Filtering Co ., Newark, N. J. 
Railway and Machine Shop Equipment. 

Send for Monthly Machinery List 
to the George Place Machinery Company, 
121 Chambers and 103Reade Streets, New York. 
Steam Boilers, Rotary Bleachera, Wrought Iron Turn 
Tables, Plate Iron Work. Tippett & Wood, Easton, Pa. 
" The Sweetland Chuck." See ad. p. 124. 
Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 

For Power & Economy, Alcott's Turbine, Mt.Holly, N. J. 

If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents mayalso be obtained. For instructions 
address Munn & Co., Scientific American Patent 
agency, S61 Broadway! New York. 



Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every descrip- 
tion. Send for catalogue. 

Nickel Plating. — Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishingcompositions. etc. Com- 
plete outfit for plating, etc. Hanson & Van Winkle. 
Newark, N. J.,and92and94 Liberty St., New York. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation on any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific American Supplumicnt sent to them free. 
The Suppmbment contains lengthy articles embracing 
the whole range of engineering, mechanics, and physi- 
cal science. Address Munn & Co Publishers, New York. 

Machinery for Light Manufacturing, on hand and 
built to order. J5. E. Garvin & Co., 139 Center St., N. Y. 

Curtis Pressure Regulator and Steam Trap. See p. 78. 

Woodwork'g Mach'y. RollstoneMach.Co. Adv., p. 77. 

Drop Forgings. Billings & Spencer Co., Hartford, Conn. 

Brass & Copper in sheets.wire & blanks. See ad. p. 125. 

The Chester Steel Castings Co., office 407 Library St., 
Philadelphia, Pa., can prove by 20,000 Crank Shafts and 
15,000 Gear Wheels, now in use, the superiority of their 
Castings over all others. Circular and price list free. 

The Improved Hydraulic Jacks. Punches, and Tube 
Expanders. R. Dudgeon. 24 Columbia St., New York. 

Friction Clutch Pulleys. D. Frisbie & Co., Phila. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N. Y. See illus. adv. p. 125. 

Knurling Tool, self-centering, for lathe use. Pratt & 
Whitney Co., Hartford, Conn. 

Electrical Alarms, Bells, Batteries. See Workshop 
Receipts, v. 3, $-*.00. E. & F. N. Spon, 35 Murray St., N. Y. 

For Sale.— Patent Self-ventilating Funnel. Best thing 
outfor making money. G. M. Wickliffe, Brook Neal.Va. 
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HINTS TO CORRESPONDENTS. 

Name and Address must accompany all letters, 
or no aitention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or mail, each must take his turn. 

Special Information requests on matters of 
personal rather than general interest, and requests 
for Prompt Answers by Letter, should be 
accompanied with remittance of $1 to $5, according 
to the su bject, as we cannot be expected to perform 
such service without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(1) B. B. G. asks the rule to find the do- 
minical letter for any year in any century, A. Rule: 
Divide the number of centuries and the years of the 
given century each by 4, and the years again by 7; 
multiply the remainders respectively by 2, 2, and 4 ; 
add together the three products, and increase their 
sum by 1; then divide the whole sum by 7, and the re- 
mainder will be the ordinal number of the dominical 
letter required. If remain, it will be the 7th, or G. 
In bissextile years two dominical letters are used. Ex- 
ample: 1884. 

V= 4 and 2 rem. 2X2=4 
V = 21 and rem. 0X2=0 
V= 12 and rem. 0X4 = 

4 
Add 1 



which, heing less than 7, is the ordinal number for E; 
it being a bissextile year, F precedes E until the 1st of 
March, the order of the letters being reversed as ap- 
plied to the succeeding years. 

(2) E. H. — The disintegrating properties 
of steam heat at 60 pounds pressure are well known to 
engineers and the steam heating trade. Paper is never 
used except as outside covering for low pressure steam 
pipes, and then only as a makeshift. 

(3) A. S. — You are right. Brakes should 
never he strongly applied to a moving train on a bridge 
of any size, and the best railroads prohibit such prac- 
tice; when necessary to reduce speed in crossing, the 
brakes are applied before reaching the bridge and then 
released when crossing. Very likely many bridges 
have had their lives much shortened, and many acci- 
dents have happened, from neglect of this rule. 

(4) P. B. asks how large a carbureter, or 
how many feet of evaporating surface, with gasoline 
of 87 or 88 gravity, would he required to get gas 
enough for eight burners of five feet an hour each. A. 
About 12 square feet. Less will do when the car- 
bureter is freshly charged. 2. Suppose a ball of 25 
miles in diameter could be placed 500 miles on this side 
of the fullmoon, would it not appear to be a spot on the 
moon to our naked eye? A. You would scarcely be 
able to discern a spot or shadow of a ball 25 miles 
diameter between the full moon and the sun at the dis- 
tance named with the unaided eye. A telescope would 
easily show it. 

(5) E. J. R. asks for a receipt of a cheap 
glazing for common earth ware, such as is used for 
common gray or brown ware. A. A brown cottage 
glaze consists of litharge €0 parts, flint 32 parts, brown 
slip 8 parts. This must be used of about the same con- 
sistency as cream color glaze, and will stand the high- 
est temperature of heat in a common glazing oven. 
See also glazes forpottery, Scientific American Sup- 
plement, No. 313. 

(6) D. J. P. asks how the birch beer sold 
in saloons is made. A. A very excellent sparkling beer 
cau be made from the Bap of the birch by adding to it 
from 8 to 10 per cent of its weight of sugar and - 2 to 
0*3 per cent of tartaric acid. According to another 



authority, the best product is made by adding to 100 
pounds of the sap about 6 ounces of tartaric vcid and 8 
to 10 (or if a stronger product is wanted 16 to 24) pounds 
of sugar and 3 ounces of a strong almond milk. The 
mixture is fermented in the usual manner, put in bot- 
tles with a little more sugar, and securely sealed. 
Several formulas for similar effervescing beverages are 
given on page 4308 of Scientific American Supple- 
ment, No. 270. 

(7) W. R. wishes to know what is the 
right temperature to raise family bread at. A. The 
raising of the bread should takeplace at a temperature 
of from90° to 100° F.,and the heat in the oven should 
be from 400° to 440° F. We suggest as interesting in this 
connection, Mr. George M. Whitaker's article on 
Theory and Practice of Bread Making, in Scientific 
American Supplement,No. 170, and also Dr. Graham's 
paper on the Chemistry of Bread Making, in Scientific 
American Supplement,No. 222. 

(8) L. H. F. asks: 1. What is the modus 
operandi to cook raw meats, especially corned beef, 
economically and with the least shrinkage, looking to 
its preservation? A. Each packer has his own special 
modus operandi, which is kept "stricilysecret." Ina 
general way the meat is first cooked in the ordinary 
way, then put into the can and sealed, boiled in this 
condition for some time longer, when it is removed and 
a vent opened in the can in order to allow all gases, 
etc., to escape, again hermetically sealed, boiled for a 
few minutes and the operation is completed. 2. Why 
cannot cooked corned beef and animal soups be kept 
from becoming rancid after being put up in air tight (so 
called) cans? And if deleterious gases are generated, say 
howcausedand how prevented. A. By the foiegoiDg 
process all deleterious gases aredriven off, and once 
sealed the articles remain good for years. Deleterious 
gases are only induced by decomposition resulting from 
access to the air. 

(9) F. P. H. desires to know how alumi- 
num is taken from the ground. A. The aluminum in 
the ground is in the form of aluminum oxide; this is 
treated eo a8 to form the double chloride of aluminum 
and sodium. The latter is then decomposed by heating 
it with metallic sodium, fluorspar or cryolite being 
added as a flux. Scientific American Supplement, 
No. 50, gives in more detail the method of manufac- 
ture. Recently improved methods have been intro- 
duced, but they are essentially the same as the fore- 
going outline. 

(10) H. M. B. asks how to make cup grease 
for lubricating machinery, something light colored. A. 
In a small boiler dissolve from 56 to 60 pounds of soda 
in about3 gallons of water. Ina60gallon boiler melt 
tallow, and to it add palm oil, each in quantity accord- 
ing to season. In summer weather, tallow, 1 cwt. 3 
qrs.; palm oil, 1 cwt. 1 qr. In winter, tallow, 1 
cwt. 1 qr.; palm oil 1 cwt. 3 qrs. In spring or 
autumn, tallow, 1 cwt. 2 qrs., palm oil, a similar 
quantity. As soon as the mixture boils, put out the 
fire and let the mixture cool down gradually, fie- 
quentlystirring while cooling. When reduced to blood 
heat, run it off through a sieve into the solution of 
soda, stirring it well to insure a perfect mixture of the 
ingredients. 

(11) S. G. writes: I keep a hoarding house 
tomake aliving. For several years I have put up my 
own jellies and preserves, and in order to makethem 
cheap have used apple juice tomake jelly; but I find 
it will ferment in a few weeks' time. Can you tell me 
of au anti-ferment that will stop fermentation, and in 
what proportion is it used to a gallon of juice? A. J4 
to % per cent of formic acid is said to possess power- 
ful preservative properties and to be particularly suita- 
ble for adding to fruit juices. Add it to the boiling 
mass. Salicylic acid is likewise used. 

(12) D. D. L. desires to obtain, at a moder- 
ate cost, a compound by mixing two or more ingredi- 
ents which will harden in a few minutes after being 
united. To answer the purpose it should become quite 
firm. A. If equal parts of common calcined plaster of 
Paris and of potassium sulphate he mixed together, 
they will harden in a moment with less than an equiva- 
lent weight of water; so much so indeed that the mix- 
ture cannot be poured out of the vessel. The rapidity 
of hardening therefore can be made to vary with the 
percentage of water, the mass solidifying even if 6 parts 
of water be used. 

(13) M. B. T. writes: I Pure water at 60° 
temperature has specific gravity of 1. What is its spe- 
cific gravity at 70°,80°, and 90°? A. At70° the specific 
gravity would be 0-99897, at 80° 99768, at 90° 0-99599 2. 
Is the expansion of waterregular from freezing to boil- 
ing ? A. The expansion is not regular. It first con- 
tracts up to 39 - 2° Fah., and then expands. 3. Would 
sirup or honey having specific gravity of 1*4 at 60° ex- 
pand the same as water with each additional 10° or 20° 
ofheat? A. It is not likely that it would; wehaveno 
information on this subject, however. 4. What per 
cent of sweet has sirup that has a specific gravity of 
1*4? A. About 86 5 per cent of sugar. 

(14) E. J. (x. asks for a recipe to prepare 
paper for the "blue process" of copying. A. Use 
two separate solutions of: 

Iron and ammonium citrate 1 oz. 

Water 4 oz. 

and 

Potassium ferricyanide i oz. 

Water 4oz. 

For use, mix equal quantities and float paper for two 
minutes. 

(\5) J. B. H. asks the ingredients impreg- 
nating the ** indelible copyable ribbon " used on type 
writers. A. The ink which has generally been used for 
the ribbons consists of: 

Aniline black ^i oz. 

Pure alcohol 35 " 

Concentrated glycerine 15 " 

Dissolve the aniline black in alcohol and add the gly- 
cerine. Recently however an ink has been prepared by 
using printing ink and diluting it with boiled linseed 
oil and adding an iron salt. We cannot vouch for 
the following formula, but it is similar to what la 
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uBed: 16 parts of boiled linseed oil varnish, 6 parts of 
the finest lampblack, and 2 to 5 parts of iron proto- 
cbloride, prepared by dissolving the iron perchloride in 
absolute alcohol, and adding sufficient pulverized me- 
tallic iron to reduce it to the protochloride. 

(16) W. L. S— To make very black draw- 
ings with India ink, a correspondent suggests that the 
pigment be cracked into small pieces and soaked in 
dilute ammonia water, wben with an occasional shak- 
ing it will dissolve in two days; but if the ammonia is 
too strong, it will turn the ink brown. 

(17) P. E. McD.— The limit of expansion 

of air has never been determined. Your other ques- 
tions are too indefinite for reply here. 

(18) M. J. S. — Oars are better than a screw 

with shaft, etc., for driving a small boat where you 
have only muscle power. How to build small boats of 
various kinds is fully described in back numbers of 
our Supplement. 

(19) A. H. T. & S.— Stereotypes or electro- 
types which show newspaper pages, pictures, etc., in 
reduced or enlarged sizes are made by some of the 
photo-engraving processes. Such printing is also done 
to a considerable extent by photolithography. 

(20) V. J. desires information as to how to 
get rid of roaches. A. Pulverized borax sprinkled 
around the infested places will cause them to flee. 

(21) F. S. B. writes: Will you inform me 
what will harden tar for covering roofs. Have used 
resin and sulphur, but the sun makes it run. Is there 
anything besides asbestos that will harden it? A. You 
can boil the tar down as far as possible, ind then cover 
the roof with gravel stones of a quarter to half an inch 
in size; orperhaps a more satisfactory method would be 
to mix the tar with hydraulic cement. We understand 
that this compound forms a very acceptable roofing 
material. 

(22) J. L. R. asks: What chemicals will 
prevent the fermentation of malt soil, as it invariably, 
during the summer months, bursts the barrels contain- 
ing it? A. Use either copperas or zinc cliloride in the 
proportion of about one pound dissolved in one gallon 
of water to each barrelful. 

(23) H. G. W. asks wifh what he can put a 

polish on soft gypsum. A. If it is in the rough condi- 
tion, rub with finely powdered pumice stone or dried 
shore gruss and water, then afterward with a paste 
formed of finely powdered and sifted slaked lime and 
water. The rough poJish thus produced is finished by 
friction with finely powdered talc or French chalk until 
a satiny luster is produced. 

(24) G. B. L. says: I have two taper 
wooden cones 6 inches diameter at one end, 3 inches at 
the other, respectively, on shafts 3 feet apart, and 
driven by a 1% inch leather belt; this belt slips. What 
can I do to produce an even speed on the driven cone? 
The weight to drive can be turned by a 10 inch crank. 
A. Rub a litile good beeswax upon the inside of the 
belt. If it does not drive the work at the proper ten- 
sion, it is an indication that the pulleys are too small. 
Cone pulleys areuot equal in power to straight ones 
with a given belt, and from their peculiar shape cannot 
properly carry wide belts. 

(25) A. M. asks how he can get or make 

Bilver thimbles white when they are tarnished. A. 
Either dip them into a dilute solution of nitric acid 
(aquafortis) or else silver plate them. For description 
of the latter process see Scientific American Supple- 
ment, No. 310, under head of electrometallurgy. 

(26) T. T. asks how to prepare the com- 
pound used by wood engravers to make a transfer 
from a print on to a type metal block. A. One ounce 
caustic potash to half pint alcohol Bhould be made 
into a solution, with which thrf print is wetted for a 
few minutes; the type metal block is then brushed 
over thinly with Canada balsam, the picture put on 
face down, and the two run between rollers. 

(27) P. S. asks: Can soluble glass (water 
glass) be used for inside painting? Will it mix with 
dry colors or mixed paints? How high a temperature 
will it resist or withstand? Will it be affected by 
dampness, or by change of temperature, etc.? A. So- 
luble glass can be used for inside painting. It forms 
the basiB of the silica paints. It is quite permanent, 
and is not easily decomposed. It will effloresce and 
tend to dissolve by dampness, and is soluble Id water. 
A good description of its properties is given on page 
5061 of the Scientific American Stjpplement, No. 
31?. 

(28) N. F. W. says: I have an upright 
tubular boilerof wrought iron 2 feet high and 1 foot 
diameter; the body is riveted from top to bottom with 
16 rivets, I think J4 * ncn rivets, the thickness of the 
boiler is about % inch. Should like to know about how 
much steam wonld be safe to put on it; should like to 
carry 80 pounds if safe. A. It would be safe at 80 
pounds, if of good material and well made. We advise 
you to have it tested by water pressure to at least 120 
pounds before using it under Bteam pressure. 

(29) L. W. asks: Can you tell me what 

causes wrigglers in wellB, and whatwill prevent or de- 
stroy them? A. These pests only occur where the 
well is foul; the well should be cleaned out. 

(30) A. C. A. writes: 1. Could I not make 

my own rubber cement, with your kind assistance? It 
must stand hot and cold water. A. Rubber cement 
consists of one part raw rubber dissolved in four parts 
naphtha. 2. How could I vulcanize the soles of a pair 
of boots after being cemented on? It is necessary, for 
the edges will give. A. It will be impossible for you 
to vulcanize thesoleBof a pair of boots after they are 
cemented on. A full description of the vulcanizing 
process is given in back numbers of the Scientific 
American Supplement. We do not know what 
you mean by rubber varnish; it is probably the same 
thing as the cement. 

(31) J. P. N. desires to know whether hy- 
drogen peroxide would be desirable to use in bleaching 
resin soap, and if not, what can be used? A. Wewould 
hardly recommend hydrogen peroxide for bleaching 



resin. See Supplement, No. 319, for a description of 
this agent. Watt in his recent work gives the follow- 
ing: "When soap is made from dark colored goods, 
^ considerable improvement may be made by adding a 
moderate quantity of solution of chloride of soda after 
the first operation of saponification is complete." The 
best resin soap is made as far as possible from light 
colored resin, and is generally yellow or green. In the 
lattercase indigo is added. We would recommend you 
to consult Mr. Watt's book. It it entitled The Art of 
Soap Making, and is worth about $2. 

(32) J. G. R. asks if there is any formula 
for removing stains from a marble slab, caused by the 
acid from lemon juice. A. We sbould think that any 
stains caused by lemon juice would be easily removed 
by the application of cold water. The following how- 
ever is strongly recommended as suitable for removing 
stains from marble: Take two parts common soda, one 
part of pumice stone, and one part of finely powdered 
chalk; sift it through a fine sieve.and mix it with water, 
then rub it well all over the marble, and the stains will 
be removed; then wash the marble all over with soap 
and water, and it will be clean as it was at first. 

(33) F. K. MeC. writes, asking directions 
how glass is stained permanently. A. Glass staining 
may be done at home by the following process : Spread 
over the glass a strong gum water, and when dry lay it 
over the paper on which the design is sketched, and 
trace with a fine hair pencil all the outlines. Dip the 
tube-like pencils in the cplors, and let them flow out 
upon the glass; have a care, and not touch the pencil to 
the glass. Theligbts and shades are produced in a va- 
riety of ways; one of the easiest, and especially to be- 
ginners, is to take a goose quill cut in the shape of a 
pen, without the sKt, and with it carefully take out the 
lights by lines and little dots. Thispartof glass staki- 
ng is the most exacting and difficult, as much of the 
effect depends upon the Bhading. The glass is then 
ready for the kiln. 

(34) A. W. M.— Full information about 

making lager beer, with details, and proper amounts of 
the ingredients to be used, will be found in Scientific 
American Supplement, No. 217. Potatoes mix only 
by the ordinary means by whichother plantB mix; that 
is, by the crossing of the pistillate and stamens of the 
flowers. Potatoes never •* mix " in the hills; new va- 
rieties are produced from the Beed bulbs. 

(35) P. H. L. — The pitch of a roof is meas- 
ured inpartB of the horizontal fine from peak to eaves. 
In a quarter pitch, the height would be one-quarter of 
the wid th from the plumb line of the peak to the eaves. 
A whole pitch would be as high as wide, and equal 45°. 

(36) F. W. C. C. writes: Can you inform 

me whether there are in the United States or Canada 
any institutions where file theory and practice of a 
mechanical engineer can be learned? If you know of 
any, or could put me in the way of acquiring the in- 
formation, I would be much obliged to you. I am at 
present in the Northwest surveying, bnt intend return- 
ing East in the fall. Any information Bent to the in- 
closed will find me during the summer, and will he 
most gratefully received. A. Write to the Stevens In- 
stitute, Hoboken, N. J., an admirable institution for 
your purpose. 

(37) J. C. H.— To make Berlin bronze,clean 

themetal by first dipping for a moment in Ditric acid, 
then rinse quickly in running water, and rub with saw- 
dust. For the dip, to 1 gallon hot water add half a 
pound each of perchloride of iron and perchloride of 
copper. Let the articles remain in this solution no 
longer than for the required color, rinse well, dry, and 
polish with warm sawdu&t or arag wheel. Copper iron 
by cleaning and dipping in a solution made with 3 
ounces sulphate of copper, 3 ounces BUlphuric acid, to 
one gallon water. 

(38J H. T. asks: Is crude petroleum of 55° 

specific gravity much more dangerous to handle than 
the refined coal oils in general use for lighting? I do 
not want to use the crude article for lighting, but to 
run an engine— gas being too expensive at $4 pei 
thousand cubic feet here, and thepower required being 
mainly intermittent, and therefore 6team power un- 
available. A. Crude petroleum is used for generating 
steam, but cannot be trusted to burn with a wick. It is 
blown from a blow pipe with air or steam. You 
will find interesting articles upon petroleum as fuelin 
Scientific American Supplement, Nob. 331 and 401. 

(39) A. J. McL— On slight exposure to the 

air a colorless solution of barium peroxide forms the 
whitish barium carbonate by taking up the carbonic 
acid in the air. Naturally the reaction is facilitated 
by the artificial introduction of carbonic acid into the 
surrounding atmosphere. There is also a so-called 
" ground glass varnish," sold by dealers in photo- 
graphic supplies, which when poured on glass will 
rapidly dry, forming an opaque Burface. Certain rare 
organic chemical compounds are said to possess a 
great sensitiveness to light, but they are not easily pro- 
curable in this country. 

(40) F. L. L.— You will require for a 3 
horse power boiler about 45 square feet of heating sur- 
face. The form that you have sketched we do not ap- 
prove of. A bent coil around the fire chamber iB better. 
Multiply the circumference of the pipe by its length 
for surface. 

(41) L. B. C. asks: Will you be kind 

enough to tell me a cheap and harmless but. efficient 
remedy for the falling off of the hair, and al^o an ar- 
ticle to promote a healthy and abundant growth? A. 
The falling out of the hair may be due to many causes, 
and therefore no specific remedy can be recommended. 
Read The Hair, its Use and its Care, by Dr. J. V. 
Shoemaker, in Scientific American Supplement, No. 
388. Morfit recommends the following. Scald black tea 

2 ounces, with 1 gallon boiling water; strain, and add 

3 ounces glycerine; tincture cantharides }4 ounce; and 
bay rum 1 quart. Mix well by shaking, and then per- 
fume. An excess of alum in bay rum is also recom- 
mended. The growth of the hair is dependent largely 
upon the healthfulness of the individual, and hence no 
preparation can be counted aBBnrefor this purpose, 
although thereare many formulas such as the forego- 
ing in existence purporting to accomplish their object. 



(42) J. S. writes: Would you pleast, let 

me know what the ingredients of sperm candles are, 
also the quantity of each ingredient? A. Melt together 
over a water bath 100 parts stearic acid, and 10 to 11 
parts of bleached beeswax; but to insure success, the 
mixture must remain over the bath from 20 to 30 
minutes, without being stirredor agitated. At the end 
of that time the fire iato be extinguished and the fluid 
allowed to cool until a slight pellicle is formed on the 
surface, when it is cast direct into the moulds, pre- 
viously heated to the same temperature, with the pre- 
caution of avoiding stirring the mixture, which would 
cause opaqueness. 

(43) H. S. asks (1) for an inexpensive 
means of magnetizing ordinary printing type. A. Or- 
dinary type cannot be magnetized. 2. I want to con- 
struct a battery -T-o experiment with. Will you direct 
me how to do it? A. Consult Supplement, Nos. 157, 
158, and 159, for information on batteries. 

(44) D. B. asks: 1. What is the ratio of air 
f ordinary pressure ( 30 inches) t o ai r reduced to liquid ? 
(I do not expect more than an approximation.) A. We 
believe air has notyet been reduced to a liquid.although 
oxygen and nitrogen have. 2. What would be the ris- 
ing speed of a body propelled in opposition to gravity 
by a constant force double that of gravity, and what 
the speed, raising force being four times gravity? A. 
The rising speed would je equal to the falling velocity 
caused by gravity, and 3 times tiiat. 3 Is there any 
combination of lenses Chat would magnify 1 square 
cm. 625 times (25 times lineally) preserving a uniform 
enlargement, distinction, and proportion of different 
positions? A. A combination of two plano-convex 
lenses,as in a Ramsden eye piece, will be nearly aplan- 
atic. See Scientific American Supplement, No. 
399. '4. What is the highest practicable magnifying 
power for very minute objects? A. 2,000 to 3,000 diame- 
ters. S. What is angular aperture of microscopes? A. 
Angular aperture 1b the extreme angle of the light that 
can be utilized for definition in a microscope objective. 

(45) M. M. asks for a good aDd effective 

method of destroying tne caterpillars on a grape vine, 
also a method of preventing them from coming on. A, 
There are no fewer than nineteen in sect enemies of the 
grape, and of these, seven or eight assume the cater- 
pillarform at some stage of their development. If the 
fruit has not been formed, tbey may ao a general thing 
be destroyed by sprinkling the vines with a solution 
of Parisgreen or London purple with water, say a heap- 
ing tablespoonful of the former to two gallons of the 
latter. The vines may be dusted with a mixture of 
the polBOnB and plaster or flour, in the proportion of 1 
to 100. After the fruit has formed, a kerosene soap 
emulsion sprinkled on the vines would be destructive 
to the pests without endangering human life. Take 
about four pounds of common yellow bar soap, one gal- 
lon of kerosene,and one gallon of water; heat the mass 
over the stove, stirring ft till it forms a homogeneous 
thick yellowish liquid, then remove the mixture from 
the stove and continue the stirring until it becomes 
cool. This Bhould be largely diluted with warm soft 
water, and it will be permanent. Pyrethrum powder 
mixed with plaster is also used to good effect, sprinkled 
on the vines. 

(46) R. B. writes: I am manufacturing a 

liquid in which I use 5 per cent of acetic acid: the only 
difficulty I have is the smell retained by the acid. What 
can I use or add to overcome this? A. It is impossible 
to overcome the odor of acetic acid except by adding 
some other article of greater odoriferous power. Acetic 
ether or some soluble acetate, s ch as the sodium or 
the potassium salt, might be used. There are various 
aromatic vinegars such as the following, that may be 
suggestive: Take of camphor 1 ounce avoirdupois; oil 
of cloves, 1 drachm; oil of cedrat and lavender, of 
each 40 grains; oil of bergamot and thyme, of each 20 
grains; oil of cinnamon, 10 grains; glacial acetic acid, 
half a pound; mix in a stoppered bottle and agl^te 
until the whole of the camphor is dissolved. 

(47) O. C. R. says: I have an acoustic tele- 
phone a quarter of a mile long, using No 18 iron wire 
with 9 inch diaphragm made of photographer's 
plate. It works pretty well, excepting the necessity 
of loud speaking; would No. 20 copper wire or a differ- 
ent diaphragm produce better results? A. If you will 
try a heavier diaphragm and use a wire cable cord, you 
will succeed better. You will find a thin wooden dia- 
phragm very effective. 2. What would the materials 
cost for the construction of the dynamo machine de- 
scribed in your Supplement, and are there no manu- 
facturers making such small machines? A. $8 or $10. 
Similar machines are for Bale by our leading dealers in 
electrical supplies. 

(49) E. H. T.— Porous cups are merely un- 

glazed earthenware. We cannot say just what the dif- 
ference in force would be by using cups that were not 
wholly porous; but it would be in favor of the cup which 
is porous throughout. There are two methods of fast- 
ening electrodes to the carbons. One is to cast a lead 
cap directly on the carbon, the other is to make an elec- 
tro deposit of copper on the end of the carbon and then 
solder rtie wires to the copper. Clamps are generally 
preferred, however; they are for sale by all dealers in 
electrical goods. 

(49) O. B. S. asks for a number one re- 
cipe for cementing leather together. A. Take of com- 
mon glue and American isinglass equal parts; place 
them in a glue pot, and add water sufficient to just 
cover the whole. Let it soak ten hours, then bring the [ 
whole to a boiling heat, and add pure tannin until the 
whole becomes ropy or appears like the white of eggs. 
Apply it warm. Buff the grain of the leather where it 
is to be cemented; rub the joint surfaces Bolidly to- 
gether, let it dry a few hours, and it will be ready for 
use; and if properly put together, it will not need rivet- 
ing. 

(50) W. D. F. asks (1) information as to 
any powder or combination of powders that when mixed 
with hot water and spread on white paper will produce 
a fine gloss. A. The glazing of paper is generally 
effected during the process of manufacture. Coating 
the paper with a dilute solution of gum water might 
accomplish your purpose. 2. Do you know in what 



branches the United States Civil Service Board examine 
applicants, in making application for a position in the 
United States Treasury Department? A. a, Ortho- 
graphy, penmanship, and copying. 6, Arithmetic, 
fundamental rules, fractions, and percentage, c, In- 
terest, discount, and elements of bookkeeping and ac- 
counts, d, Elements of the English language, lettei 
writing, and the proper construction of sentences, e, 
Elements of the geography, history, and government of 
the United States. 3. I saw men on the streb* selling a 
fluid in bottles, that when put on brass or copper will 
make it look as if it was silver plated; could you tell me 
what it is? A, A good silvering solution consists of a 
solution of 1 part potassium cyanide in fi parts water; 
add to this a concentrated aqueous solution of silver ni- 
trate (free from acid) until the precipitate is redissolved. 
Mix this solution with fine chalk, and apply after clean- 
ing the objects. 

(51) G. W. W.— 1. Malleable castings are 
worth about 12 cents per pound. 2. Gasoline is a pro- 
duct of the distillation of petroleum, having a gravity 
of about 95° B. to 80° B. It is worth from 18 to 35 centB 
per gallon in bulk, according to its quality. 3. The 
iridiumpointed fountain pens Beem most popular. 4. 
Mutilated silver coin can he sold at the United States 
Treasury or in quantity at the United States Assay 
Office, and has a value of about $1.20 per ounce. 

(53 M. N. B asks what ingredients are ne- 
cessary to make a hektograph. A. The composition is 
as follows: 

Good ordinary glue .100 parts. 

Glycerine. 50 '* 

Barium sulphate (finely powdered) or 

the same amount of kaolin 25 " 

Water 375 " 

First dissolve the glue in water, heat it, add then the 
glycerine. 

(53) A. F. O. asks how the water in bottles 
is frozen. A. By placing the bottles of water in the 
brine bath of a refrigerating machine or in a mixture 
of ice and salt same as used for making ice cream. 

(54) H. F. says: 1 have a call fora machine 
to concave razors. Do you know if there is such a 
machine, and where I could get one? A. You will 
need only a polishing lathe with a fine emery wheel 
on one end of the spindle and a buff upon the other 
end. 

(55) P. R. asks what steam pressure it would 
be safe to use in a boiler made of three thirty-seconds 
iron, 4 feet long, 15 inches diameter, with 12 1 inch 
flues. I want to run a cylinder 2x5 inches. Is the boiler 
large enough for Buch an engine? A. 30 pounds pres- 
sure if the seams are double riveted. Boiler is large 
enough for the engine. 

(56) G. H. J. asks to be informed what pro- 
cess is used to cause the bones in canned fish to lose 
their bony properties so as to be easily chewed up. 
A. The large bones are removed ; otherwise nothing is 
done to affect in any way the bony portion of the fish. 

(57) M. & W. ask what infusorial earth is. 
A. Infusorial earth is diatomaceous silica or the sili- 
cious portions of the remains of microscopic life. Its 
chief use is for polishing purposes. 

(58) W. B. E.— For steaming logs for Ve- 
neering, any box that can be made so tight as not to 
waste steam will answer. Exhaust steam from the en- 
gine iB much used for such purposes. The principal 
point is to get the wood thoroughly water soaked, when 
the heat of boiling water will make it cut freely. 
There is nb necessity for pressure in the steam box. 

(59) E. F. N. — There are a number of re- 
ceipts for browning gun barrels. The following one 
is good for amateurs: Wet a piece of rag with chloride 
of antimony, dip it into olive oil, and rub the barrel 
over. In 48 hours it will be covered with a fine coat of 
rust. Then rub the barrel with a fine steel scratch 
brush, and wipe with a rag dipped in boiled linseed 
oil. "Very complete directions for browning gun bar- 
rels and other useful hints may be obtained from a 
0.00k, " Shooting on the Wing," by John l J hin. 
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August 12, 1884, 
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Advertising device, T. Meikle 303,307 

Air drying apparatus and process, R. S. Jen- 
nings ... 303,074 

Alarm. See Burglar alarm. Fire alarm. 

ArtiBts' colors, box or receptacle for, C. Davis 303,495 

Asphaltum from the residue of tanneries, mak- 
ing artificial, C. Lortzing 303,301 

Axle lubricator. A. D. Howe 303.283 

Baling press, F. X. Maurer 303,305 

Barrel, knockdown fruit, C. E. Bartram . . 303,254 

Battery. See Electric battery. 

Beam wheel, adjustable, J. W. Stafford 803.405 

Bed bottom, spring, F. J. Maier 303,393 

Blotter, J. F. Adams 303,250 

Blower, fan. M. C. Huyett 803.375 

Boiler indicator, L. H. Cummings 303,365 

Bolt drawing machine, H. El. Coy 303,363 

Bone black kiln, F. O. Matthiessen 303,378, 303,379' 

Book case, Judge & Farrelly 303.291 

Book, memorandum, M. Vernon 303,346 

Boot and shoe heel shaping and burnishing ma- 
chines, jacking device for, S. A. Lentz 303,377 

Bottle and jar stopper, M. Campbell 308 558 

Bottle holder, portable, G. Wilhelml 308,353 

Bottle, ink, I. B. Moore 803,310 

Bow hook, J. Schlesinger 303,459 

Box. See Forge fire box. Miter box. Post office 
lock box. 

Box for holding dry powders. W. R. Miller 303,582 

Boxes and covers, machine for covering. P. Ab- 
bott 303,600 

Bracelet, O. Miller 303,581 

Bracket. See Roller bracket. 
Brake. See Car brake. 

Brick machine, Fales & McManis 303.502 

Brush, blacking, a. E. Meeker 303,806 
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Buckle, J. B. Higgins 303,515 

Buckle, B. S. Smith 303,548 

Burglar alarm and door bell, combined, E. B. 

Travis 303,468 

Burner. See Gas burner. 

Burnishing machine, C.J. Addy 303,383 

Button fastener, J. Lowe S03.532 

Cable grip, traction, W.Martin v 303,535 

Calculator, percentage, S. J. Tucker (r) 10,511 

Can. See Crated can. 

Can heading, filling, and soldering machine, V. A. 

Walsh 303,473 

Candy cutting machine, W. Glynn 303,429 

Car brake, atmospheric, Leonard & Glenn 303,527 

Car coupling, G. Boyd 303,486 

Car coupling, M. C. Crowell 303,364 

Car coupling, V. H. McNamee 303,394 

Car coupling, Mitchell & Martin 303,583 

Car signal, McDevitt & Barber 303,536 

Car, stock. Christopher & McCallum 303,418 

Car wheel, B. H. Calloway 303,489 

Car wheel. W. G. Hamilton 303,509 

Carpet stretcher, D. L. Harkness 303,510 

Carrier. See Cash carrier. Egg carrier. Store 

service carrier. 
Cartridges, machine for making compressed- 
powder, Davey & "Watson 308,267 

Case. See Book case. 

Cash carrier, G. H. Spring 303,464 

Ceiling, fireproof hanging. L. Lafond 303,438 

Chain, ornamental, J. Kinder 303.293 

Chair. See Hammock chair. Tilting chair. 
Chimney and ventilator, combined, A.. S. Jack- 
son 303,288 

Chuck, lathe, J. N. Skinner 303.331 

Cigars, treating, J . D. Culp 303,193 

Clasp. See Shoe clasp. Spring clasp. 
Cleaner. See Window cleaner. 

Clock frame, H. Wykhuysen 303.479 

Clock frame. C. Zeitz 803,480 

Clutch, friction, P. H. Richards 303,321 

Coating surfaces, process of and machine for, J. 

A. Laemle 303,296 

Cobalt from ores, extracting oxides of, Herren- 

schmidt & Constable 303,514 

Cock, gauge, J. Old 303,452 

Cock, stop, P. Becker 303,554 

Collar and necktie retainer, combined, D. B. 

Gunn 303,370 

Coloring matter, azo, A. Spiegel 303,335 

Condenser heads, drain for steam. W. C. Lyman.. 303,441 

Cooking ruck, perforated, J. Tuttle 303,598 

Cooler. See Mash cooler. 

Coop, poultry, E. F. W. Nebhuth 303,396 

Core boxes, apparatus for filling, H. S. Earle 303,386 

Corkscrew, W. Kedlieh 303,400 

Corn husker, hand, R. C. McMlnn 303,455 

Cotton stalks, machine for pulling, C. E. Moser... 303.447 

Countersinking device. E. L. Mansfield 303,308 

Coupling. See Car coupling. Lightning rod 
coupling. Shaft coupling. Thill coupling. 

Crated c:in, C. R. Nelson 303.539 

Cream can gauge, C. E. De Long 303,422 

Crupper former and stretcher. L. Ilartson 303,372 

Crushing mill roller. A. S. Hobby 303,280 

Cultivators, coupling for straddle row, G. Endres 303,270 
Cup. See Tallow cup. 

Curtain roller, S. Armstrong 303,355 

Curtain, window, L. W. Snell 303,332 

Cutter. See Flue cutter. Paper and card cutter. 

Doors, circuit closing contact for, A. Liingen 303,579 

Draught equalizer, W. B. Hubbard 303,518 

Draught equalizer, J. C. Hulsemann 303.390 

Drill gauge, A. G. Goldthwaith 303,368 

Egg carrier, S. W. Kline 803.294 

Egg carrier. W. S. Miller 303,309 

Electric battery, T. Cleland 303,560 

Electric circuits, double-acting relay for, L. D. 

Hamilton 303,570 

Electric currents, apparatus for distributing and 

regulating, J. J. Skinner 303,403 

Electric lighting, incandescent, C. P. Beck 803.357 

Elevating apparatus, I. Bishop 303,381 

Elevator. See Hydraulic elevator. 

E evator safety gate, A. L. Heck 303,388 

Embroidering machine, J . C. Rorick 303,158 

End gate, wagon, G. W. Friend 303,275 

Engine. See Traction engine. 

Engine piston, G. Dieckmann 303,602 

Eraser, blackboard, A. H. Kempen 303,521 

Eraser, knife, G. W. Miller 303,308 

Eyesight, protecting, W. E. Clegg 303,559 

Fastening for articles of clothing, F. H. Brunner. 303,360 

Feed water purifier. Lee & Bell 303,523 

Feeder regulator, boiler, M. JOrgensen 303,575 

Fence. R. C. Roth 303,401 

Fence, F. C. wicks ... 803,351 

Fence post, A. B. Burton 303,263 

Fence, wire, G. Norrfs 303,587 

Fence wire, barbed, L. E. Sunderland 303,406 

Fences, stretcher for wire, J . W. Nadelhoffer 303,312 

Ferro-cyanides, making, Kunheim & Zimmer- 

mann 303,437 

Fertilizing materials, manufacture of, F. L. 

Harris 303,371 

Fiber, separating and subdividing vegetable, C. 

Toppan 303,342 

Fifth wheel. W. H. Miller 303.395 

File, bill, G. L. Broomhall 303,260 

Fi:e blank fuilerer, Barnett & Gosling 303,484 

File, letter, J. M. Jenkins 303,519 

File, paper, R. P. Trailer 303.469 

File, prescription, R. H. T. Nesbitt 303.313 

Fire alarm. R. Durr. . . 303.367 

Firearm, breech-loading, H. Allender 303,411 

Firearm, magazine, A. Burgess 303,262 

Fire escape, E. Frazier 303,426 

Fire escape, J. C Stoddard 303.337 ■ 

Fishing rods, lock Joint for, J. "Webb 303.474 

Fishing tackle, A. Wakeman £03,347 

Flooring for stalls, removable, M. Southwtck 303,331 

Flue cutter. D. Bushor ; . 303,556 

Flue cutter, J. O. Lee 303,524 

Forge fire box. C. F. Boyens 303,487 

Frame. See Clock frame. Quilting frame. 
Furnace. See Ore desulphurizing and oxidizing 
furnace. Ore reducing and smelting furnace. 
Soldering furnace. 

Furnace, W. C. Ford 303,272 

Furnace door. H. 1. Bearup 303,257 

Furnace for roasting zinc and other ores, E. C. 

Hegeler 303,571 

Gauge. Se9 Cream can gauge. Roller gauge. 
Garment supporter orfastener.C. F. Langford... 303,297 

Gas burner, C. Pietz 803,819 

Gate. See Elevator safety gate. End gate. 

Gem setting, W. R. Dutemple 803,421 

Generator. See Steam generator. 

Glove fastening, V. A. Burr 303,601 

Gold and silver from their ores, apparatus for ex- 
tracting. R. Barker (r) 10.607 

Grappling hook, J. F.Wheeler 803,408 



Grinding mill, roller, W. D. Gray 303,369 

Hairpin, H. G. & H.G.Thompson 303,341 

Hame, C. H. Fields 303,565 

Hammer, bush. J. Schwarzmann 303,594 

Hammock chair, R. H. Arnold 303,551 

Handle. See Tool handle. 

Harness attachment, E. F. Pflueger 303,318 

Harness sweat pad, H. C. Babcock 303,552 

Harrow, adjustable, L. Francisco 303.274 

Harvester, corn, A.M. Keister 303,292 

Hatchway, self-closing, Wilson & Holbrook 303,409 

Heel finishing machine, J. L. Lord 303,577 

Holder. See Bottle holder. Paper bag holder. 
Pen holder. Rein holder. Tag holder. Ticket 
bolder. Type matrix holder. 
Hook. See Bow hook. Grappling hook. 

Hoop fastener, cask. C. W. Barner 303,253 

Horse detacher. O. W. Elsenhart 303,563 

Horseshoe. L. & L. E. Carrier 303,265 

Horseshoe, L. E. Rising 303,323 

Hub, wheel, S. Davis 303,268 

Hydrant. J. Richardson 303,330 

Hydraulic elevator, J. Schinneller 803,324 

Hydro extractor, llenshail & Fling 303,389 

Ice rubber, E. S. Hunn 303,287 

Index, M. Levy 803,440 

Indicator. See Boiler indicator. 

Injector, steam, J.Desmond 303,366 

Inkstand, W. O. Rastetter 303,457 

Insulating block for railway rails, Le Grande & 

Meek 303,525 

Insulator, C. D. Bailey 303,183 

Insulator, electric wire, G . W . Prince 303,399 

Jack. See Lifting jack. 

Keys, machine for pointing and bending spring, 

A. I. Jacobs 803,289 

Kiln. See Bone black kiln. 

Knob, door, E. A. Johnson 303,435 

Knob spindle fastener. L.Terry 803,467 

Labeling machine, spool. W. R. Landfear 303,391 

Lace fastener, shoe, H. M. Snyder 303,549 

Ladder, lire, W.J. Johnson 803,520 

Lamp chimney rack, J. P. Klotz 803,295 

Lamp cut-out. electric, T. N. Shaw 303,402 

Lamp feeder, oil, W. H. Dillon 303,562 

Lamp for lighting cigaru, M. Bowes 303,259 

Lamp, incandescent, C. F. Beck 303,358 

Last, T.& B. Hartley 303,512 

Lead, apparatus for the manufacture of white, 

G.H. Smith 303,277 

Lead, manufacture of white, G. H. Smith 803.278 

Lever po wer, belt, W. W. Seeley 303,828 

Lifting jack, L. P. Garcin 303,504 

Lightning rod, G. S. Prescott 303.591 

Lightning rod coupling, tubular, S.Bradley 308,488 

Lock. See Nut lock. 

Lock, B. Demming 303,498 

Locomotive, E. P. Cowles 303.491 

Lubricator. See Axle lubricator. 

Lubricator, S. Cox, Sr 808.420 

Lubricator, R. J. Hoffman 303,281 

Mash cooler, F. O. Kunz (r) 10,509 

Match, F. W. Farnham 303,564 

Meat cutting machines, driving mechanism for, 

J. G. Baker 303,488 

Mechanical movement, P. Broadbooks 308,416 

Mechanical movement, F. M. Hunt 303,572 

Medicinal compound. P.Haeberle 803,603 

Mill. See Grinding mill. Windmill. 

Miter box, W. J. Powell 303,320 

Moulding or other irregular surface, F. Beck 303,356 

Mortar spreader for brickwork, L Earth 303,501 

Mosaic of glass and lead glazing, H. F. Belcher. . . 303,359 
Music, device for illustrating the principles of, 

G.W. Dibert 803,500 

Nail machine, wire, G. N. Cooper 303,419 

Nut lock. O. H. Mitchell 303.446 

Odometer, I). Almy 303,481 

Ore desulphurizing and oxidizing furnace, J. H. 

Rae 303,456 

Ore reducing and smelting furnace, J. C. New- 

beryetol 803.586 

Overalls.D. Lubin 303,578 

Package tie. T. E. Lewis 303,528 

Pad. See Harness sweat pad. Saddle pad. 

Paint, J. A. Shephard 303,330 

Paper and card cutter, J. E. Tylee 803,472 

Paper bag holder, F. B. Cunningham 303,561 

Paper folding machine, F. G. Beach 303,255 

Paper making, rag engine for, J. Hoyt 303.374 

Paper making, roll for use in, C.Smith 303,404 

Parer.apple.J. Clark 808,490 

Paving, roofing, etc., composition for, H. W. 

Gould 803,568 

Pen holder, fountain writing, M. Marcoux 803,304 

Pen holding, guide to, W. H. Lamson 303,439 

Pencil sharpening machine, C. A Neuert 303,314 

Plane, bench, Taber & Gibbs 303,338 

Planing machine. Feyh & Murphy 803,425 

Plant and seed protector, A. Prentiss 303,543 

Planter, corn, B. Huntley 303.573 

Planter, seed, J. M. Lowrey 803,533 

Platform. See Railway gate platform. 

Plow. W. L. Quick 303,455 

Plow beam, C. A. Reed 303,544 

Plow, sulky. D. F. Taliman 303,466 

Plowshare tongs, G. M. Sebastian 803,460 

Post. See Fence post. 

Post office lock box, W. H. Bramble 303.555 

Power converter, I. H. Palmer 303,541 

Power. See Lever power. 
Press. See Baling press. 

Printing machine, H. D. & n. W. Swift 303,550 

Propelling vessels by centrifugal force, A. L. 

Segond 303.329 

Pulley, loose, F. C. Coffin 303,362 

Pulverizer, soil, B. Deem 303,421 

Pump, M.D. Temple ..303,339. 303,340 

Quilting frame, J. P. Holding 303,485 

Rack. See Cooking rack. Lamp chimney rack. 

Railway chair sleeper, W. G. Olpherts 303,540 

Railway gate platform, J. O. McCutchan 303.444 

Railway rails, electric connection for, Hamilton 

&Meok 303,559 

Railway rails, electric connection for, R. M eek . . . 303,537 
Railway rails, electrical connecting device for, R. 

Meek 303,538 

Railway signal, electric, W. w. Le Grande 308,526 

Railway signal, magneto electric, W. W. Gary 303.567 

Railway signaling apparatus, C. A. Scott 303.595 

Railway signaling apparatus, electrical, F. L. 

Pope 303,589 

Railway ties, device for removing, W. H. Crow. . . 808,492 
Railways, electric visual signal for, F. L. Pope... . 303,590 
Railways, longitudinal sleeper and fastening for 

the permanent way of, E. G. Holtham 303,373 

Reamer, J. C. W. Wilson 803,410 

Recorder. See Time recorder. 
Regulator. See Feeder regulator. 

Rein holder. C. Phelps 803,897 

Resins of all kinds, hardening or Improving, A. 

Kissel 



Riveting machine, P. A. Whitney 

Rock breaker, submarine, T. F. Lonney 

Rock drills, operating the pistons of, R. Uren 

Rod. See Lightning rod. 
Roller. See Curtain roller. 

Roller bracket, S. A. Hitner 

Rolling metal, train for, W. A. & J. E. Sweet 

Saccharine liquids, purifying, O. H. Krause 

Saddle, harness, L. Dare 

Saddle pad, Jerome & Pitkin 

Saddle, riding, R. J. Schorr ... 

Salt, process of and apparatus for manufacturing, 

.7 . E. W eaver 

Sash fastener, J. Y. Bassell 

Saw set. V. Seiler 

Scale, hanging platform, A. G. Lombard 

Scraper, wheel, J. W. Whipp 

Seal, E. J. Brooks 

Seal, car, T. P. Wentworth 

Seat. H. S. Hale 

Seeders, tooth holder for, C. St. John 

Sewer trap, J. W. Griffin 

Sewing machine attachment for dyeing the edges 

of glove seams while stitching and forming 

the same, E. Fages-Peyre 

Sewing machine, buttonhole, A. C. Campbell 

Sewing machine, buttonhole, F. W. Ostrom 

Sewing machine buttonhole attachment, Carr & 

Ostrom 

Sewing machine embroidery attachment. A, W. 

Johnson 

Sewing machine tucker, A. J. Hart 

Sewing machines, buttonhole cutting attachment 

for buttonholes, F. W. Ostrom 

Shaft coupling, T. R. Almond 

Shell for carrying and discharging oil, J. Gordon, 

Jr 



303,344 



303,279 
803.597 
803,376 
303,494 
303,290 
303,326 

303,348 
803,414 
303,463 
303,800 
303,476 
303,417 
303,475 
303,508 
303,465 
303,430 



303,271 
308,557 
303,153 

303,361 

303,434 
303,511 

303,454 
803,251 

303,507 

Shoe, T. T. Marshall 303.534 

Shoe clasp, J. L. Thomson Cr) 10,510 

Shoe gores, cutting. I. A. Beals 303,256 

Shoe fastener, P. K. O'Lally 303.451 

Sieves or bolting cloths, cleaning, C. S.Wenger.. 303,407 

Sign for cars, moving, G. M. Traylor 303.470 

Signs, displaying, L. H. Day 303,496 

Signal. See Car signal. Railway signal. 

Signal machine, Cowdery & Bacou 303,266 

Skate, roller, U. Ogborn 303,450 

Skate, self-lubricating roll for roller, W. E. Bad- 
ger 803,412 

Snow plow, L. Morgan 803,311 

Soldering surnace, oil vapor burning, W. C. 

North 303,316 

Spark arrester, W. E. Reeves 303,593 

Spark receptacle door, G. D. Hunter 303.433 

Spiral spring. J. Ludlum 803,302 

Spring. See Spiral spring. Vehicle tension 
spring. 

Spring clasp, E. S. Smith 303,546, 303,547, 303,596 

Stamp, time and date, F. B. Wood 303.382 

Steam engine reversing gear, H. Fleming 803,387 

Steam generator, portable, J. A. Forbes 303,566 

Stopper. See Bottle and jar stopper. 

Store service apparatus, drop for, W. S. Lamson. 803,522 

Store service apparatus track, E. L. Giles 303,505 

Store service carrier, H. L. Lovejoy 303,531 

Stove, gas, A. & A. G. Tuerk 303,343 

Stove, heating, B. F. Stockf ord 303,386 

Stoves or grates, balanced door for, G. Well- 
house 303,349 

Stump extractor. J. L. Neville 303,449 

Sugar, washing raw. Matthiessen & Dinkel 303.448 

Surveyor's instrument, H. F. Dunham 803,269 

Suspension wheel, II. C. Gallup 303,503 

Switch cam and follower, F. W. Ostrom 303,317 

Tag.N. M. Phillips 303,398 

Tag fastener, I. B. Tripp 803.471 

Tag holder. G. H. Scharf 303,381 

Tallow cup, W. R. Holder 303,282 

Target ball, flying, J. B. Nichols 303,315 

Telegraph and telephone poles, cap for, G. L. 

Broomhall 303,261 

Telegraph escapement, printing, D. [s. Scott 803,327 

Telephone, electric battery, T. D, Lockwood 303.529 

Telephone receiver, automatic adjustable double, 

D.G.Barnard 803,553 

Telephone switch board, E. B. Hamlin (r) 10,508 

Tenons, tool for turning round, C. Howind 303.432 

Tension device, thread, E. A. Scholfleld 308,325 

Thill coupling, E. L. Baker 303,413 

Thrashing machine band cutter and feeder, F. 

M. & R. E. Monger 803.581 

Ticket holder, P. H. Murphy 303,448 

Ticket, railway, W. E. J. Riley 803,322 

Tie. See Package tie. 

Tilting chair, R. Seelig 803,162 

Time recorder and register, watchman's, W. W. 

Le Grande 303,298 

Tinsmith's roller. L. F. Beals 303,415 

Tool handle, G. W. Wright 303,478 

Toy gun, G. L. Miller 303,580 

Traction engine. H. Deckmann 803,497 

Traction engine. A.J. Hoag 803,516 

Traction wheel, E. Huber 803,286 

Traction wheel, D. M. Osborne 

Trap. See Sewer trap. 
Trimmer. See Wick trimmer. 

Tubing, well, Duncan & McNair 303,423 

Tunnels and shafts, process of and device for the 

construction andrepair of, J. C. Goodridge, Jr. 303.506 

Type matrix holder and gauge, J. CJ. Pavyer 303.542 

Umbrella runner, J. B.Wilson 303 353 

Valve, balanced slide, D. A. Woodbury 303,477 

Valve, safety, H. G. Ashton 303,252 

Valve, safety, T. Foster 803,273 

Vehicle running gear, E. Berry 303,258 

Vehicle, side spring, B. M. Soule 803,333 

Vehicle top, J. Sebastian. 303,461 

Vehicle torsion spring, P. J. Kern 303,576 

Vehicle, two-wheeled, T. J. Gibbons 303,438 

Vehicle wheel, E. H. Huber 303,284, 303,285 

Vehicle wheel, J. L. Schruben 303,545 

Vessels, cover for water ports of, A. K.Wood- 
ward 393,354 

Velocipede, Harvey & Paddock 303.513 

Velocipede, C. Loser 303,530 

Vise attachment. W. Vanderman 803,345 

Vise, bench, M. G. Lewis 303,299 

Wagon brake lever, W. Cardwell 303,264 

Wagon, road. J. S. Denny 303,499 

Washing machine, P. Maisonneuve 303,442 

Water closet, G. E. Waring, Jr 808,599 

Wheel. See Car wheel. Suspension wheel 
Traction wheel. Vehicle wheel. 

Wick trimmer, R. Hoffman 304.481 

Windmill, C. Morehouse 303.585 

Window, J.H. Press 303,592 

Window cleaner. L. H. Hubbard 808.517 

Wood, marble, etc., fixing colors or designs in, Q. 

H.Smith 403,276 

Wrenches, making the screw and bead for, M. E. 

Campfleld 803,335 

Yoke, neck, CB-Fmey 303.127 



TRADE MARKS. 

Balm for chapped hands, fevers, and all diseases 

of the skin, J. K. Newington 11,406 

Brushes, hair, clothes, tooth, nail, and shaving. G. 

Bossange 11.419 

Dsypepsia cure, J. M. Daniels 11.404 

Edge tools, certain, Collins Company 11,403 

Medicine for the stomach, liver, kidneys, and 

blood, A. L. Sabin 11.407 

Needles for hand sewing, and for the sewing ma- 
chine, H. Milward &Sons, 11,416 

Paints, mixed, Senour Manufacturing Company... 11,408 

Paints, ready-made, C. T. Raynolds & Co 11,410 

Petroleum, refined, Atlantic Refining Company.... 11,402 

Soap, laundry, N. K. Fairbank & Co 11,414 

Specific for the treatment of neuralgia and rheu- 
matism, Athlophoros Company 11.412 

Starch, T. Kingsford : 11,405 

Tobacco, cigars, and cigarettes, smoking, W. W. 

Russell 11,411 

Tobacco, plug, F. D. Thompson 11.409 

Tobacco smoking, C. R. Messinger 11.415 

DESIGNS. 

Carpet, D. McNair. 15,249 

Costume, lady's, M. Kavanagh 15,243 

Costume, miss's, M. Kavanagh 15,344 

Mirror frame, F. Masset 15,248 

Piano case, H. Sohmer 15,250 

Pin or other like article of jewelry, W. R. Dutem- 
ple 15,236 

Rocking chair. E. Williams 15,252 

Rule, right-line measuring, F. Westcott 15,251 

Type, font of, J. Graham 15,237 

Wall paper, P. Groeber 15,238 to 15,242 

Wall paper, A. Le Prince 15,247 

Wall paper, A. I^isel , 15,245, 15,246 



A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866, will be furnished from this office for 25 
cents. In ordering please state the number and dste 
of the patent desired, and remit to Munn & Co.. 361 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the f orse 
going list, at a cost of 140 each. For full instruction- 
address Munn & Co., 361 Broadway, New York. Other 
foreign patents may also be obtained. 
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Inside Page, each insert ion - - - ?.■> cents a line* 
Back Page, each insertion - - - $1,00 a line. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



CET THE BEST AND CHEAPEST. 




A. ^*AT%T efts CO., 

(Cincinnati, Ohio, U. S. A." 1 

Exclusive Agents and Importers for the United States, of the 

CELEBRATED 

PERIN BAND SAW BLADES, 

Warranted mtpet'tot'to all others t» quality , jlti- 
fBfe- tlttiformity o f temper, and genera.1 Uttra- 

Wttity, One Perin Sato outwears fAree ordinary saws. 




WATCHMAN'S IMPROVED 

TIME DETECTOR, 

WITH SAFETY LOCK ATTACHMENT. 

Patented 1875,1876, 
1877,1880,1881,1882. 
This Instrument 
is supplied with 12 
keys. Invaluable 
for all concerns 
employing atch- 
men. It contains 
all modern im- 
provements, and 
is far superior to 
the old style. 1883 
— At the National 
Exposition for 
ftailway Applian- 
ces at Chicago. The only Medal for the most complete 
and Perfect Instrument. P. O. Box 2875. 

Send for circulars to 
E. llVIHAUSEll, '412 Broadway, New York. 





ItTTBBKR MOUliD and experimental work at 174 
Broadway,Cambridgeport,Mass. BostonWoven Jiose Co. 



ROOFING 

For buildings of every description. Durable, light* 
easily applied, and inexpensive. Send for sample. 
N.Y Coal TabChemicalCo., 10 Warren St.,New York. 
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RUTGERS COLLEGE. 

New Brunswick, N. J . 1 hour from N.Y.On Pa. K.B. 

Year begins (exami/nationsfor admission) Sept. i$th, 1884. 

SLOAN PRIZES FOR BEST (CLASSICAL) 

ENTRANCE EXAMINATIONS; 1st, $400 

(S100 CASH); 2d, $350 ($50 CASH). 

Eighteen Professors; no Tutors. Classical course 
full and thorough. Additions to Scientific Apparatus. 
Ample provision for elective work in Physics and Chem- 
istry during Junior and Senior years. French and 
Gerniiin Text Books daily used in History and 
Science. 

SCIENTIFIC DEPARTMENT. 

The. New Jersey State College to Promote A«- 
ri cult 11 re and the Mechanic Arts. 

A practical Scientific School of high grade. Two 
courses of four years each : ".Engineering and Mechan- 
ics" and " Agriculture and Chemistry." 

Thorough work with constant field-practice in Engi- 
neering and surveying. Careful laboratory work in 
Chemistry, with full apparatus for each student. A 
well-equipped Astronomical Observatory, for students' 
use. fail course in Draughting. 

French and German Taught with a View to 
their Practical Use. 

Forty State Scholarships free; a few of them 
made vacant by graduation, to be filled before Sept. 20th. 

Special students in Chemistry and its applications, if 
properly qua'ifled, are received in the Laboratory. 

In every part of the State, graduates are tilling useful 
and profitable positions. For catalogues, or any infor- 
mation, address Secretary Rutgers Voltege. 

MERRILL EDWARDS GATES, Ph.D., LL.D., President. 



A NEW HOOK r 



Roper's Young Engineer's Own Book. 

In course of preparation, and will be shortly published. 
This valuable tittle work for young men who desire to 
qualify themselves in Steam Engineering, and for the 
use of instruction in colleges and academies, will be 
sent postpaid on receipt of S3. EDWARD MEEKS, 
Publisher, No. 1002 Walnut Street, Philadelphia, Pa. E. 
ClaXton, Agent, 




SEBASTIAN, MAT A CO.'S. 
IMPROVED 860 

Screw Cutting Lathe. 

Designed for actual work ; no 
toy. Lathes for wood or metal. 
Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama- 
teurs' outfits. Lathes on trial. 

Catalogues mailed on applica- 
cation. 

185 & 187 W. Pearl St., 
Cincinnati, Ohio. 



Rift Pi"V to sell our Rubber Printing Stamps. Samples 
w free. Taylor Bros. & Co. , Cleveland, Ohio. 



To Electro- Platers. 

THE VICTOR DYNAMO PLATING MACHINES. 

Three sizes, $30, $60, and $90. Also Batteries and materi- 
al for Gold, Silver, and Nickel Plating. 

THOMAS HALL, 19 Bromfleld St.. Boston, Mass. 
Send for illustrated Catalogue. 



NprvnilC nahillTU - 11 ' 011 Permanent care. Bookfr**, 

IIOI VUllO UCUII 1 1/ Civi»leAgency,160 Fulton St,N.X 




& WHISKY HABITS 

cured with Double 
Chloride of Gold. We 
challenge investiga- 
tion. 10,000 Cures. 
Books free. The 

Leslie E.KeeleyCo. 

dwi9et, ill. 



THE SCIENCE OF LIFE. ONLY 1$ 

BY MAIL POSTPAID. 





KNOW THYSELF, 

A Great Medical Work on Manhood 

Exhausted "Vitality, Nervous and Physical Debility, Pre- 
mature Decline in Man, Errors of Youth, and the untold 
miseries resulting from indiscretion or excesses. A book 
for every man, young, middle-aged, and old. It contains 
125 prescriptions for all acute and chronic diseases, each 
one of which is invaluable. So found by the author ,whose 
experience for 23 years is such as probably never before 
fell tot helot of any physician. 300 pages, bound in beau- 
tiful French muslin, embossed covers, full gilt, guaran- 
teed to be a finer work in every sense— mechanical, liter- 
ary, and professional— than any other work sold in this 
country for $2.50, or the money will be refunded in every 
Instance. Price only $1.00 by mail, postpaid. Illustra- 
tive sample. 6 cents. Send now. Gold medal awarded 
the author by the National Medical Association, to the 
officers of which he refers. 

The Science of Life should be read by the young for 
instruction and by the afflicted for relief. It will bene- 
fit all. —London Lancet. 

There is no member of society to whom The Science 
of Life will not be useful, whether youth, parent, guar- 
dian, instructor, or clergyman.— Argonaut. 

Address the PeabOdy Medical Institute, or Dr. W. H. 
Parker, No. 4 Bulflnch Street. Boston, Mass., who may 
be consulted on all diseases requiring skill and experi- 
ence. Chronic and obstinatediseases that 11 C A I have 
baffled the skii 1 of all other physicians rl CHL a 
specialty. Such treated successfully TUVGCI V 
without an Instance of failure. Mention I n lOCLr 
this paper. 
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PATENTS. 

MESSRS. MtTNN & CO., in connection with the pub- 
lication of the Scientific American, continue to ex- 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business* they have had thirty-tight 
years' experience, and now have vnequaled facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Mimn & Co. also attend to the preparation of Caveats, 
Copyrights for Books. Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. All business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full Information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Parents, Appeals, Reissues, Infringements, As* 
eignments, Rejected Cases, Hints on the Sale of Pa- 
rents, etc. 

We also send, free of charge, a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 
NVNN & CO., Solicitors of Patents, 
361 Broadway, New York. 

BRANCH OFFICE.— Comer of F and 7th Streets, 
Washington,!). C. 



T'Seibert Cylinder Oil Cup Co., 

A M W Manufacturers of Oil 

Cups for J i ocom o tire, 
Marine ami Stationary 
Engine Cylinders, under 
the Seibert and <*ates 
Patents, with Sifflit Feed. 

TAKE NOTICE. 

The " Sight Feed " is owned 
exclusively by this company. See 
J udge Lo well 's decision in the 
United States Circuit Court. Dis- 
trict of Massachusetts, Feb. <J3, f 82. 
All parties, except those duly li- 
censed by us,are hereby notified to 
desist the use, manufacture, or sale 
of Infringing Cups, as we shall vig- 
orously pursue ail infringers. 

The Seibert Cylinder Oil Cap Co., 

53 Oliver Street, Boston, Mass. 




HI A I! TC II 7x20 or 8x25 Shepard foot lathe, cheap. 
W A If I C II ■ Address P. O. Box 21, Plainville, Conn. 



Great Bargains. 

NEW PULLEYS 

AT UNPRECEDENTEDLY LOW PRICES. 

Write for particulars to 

The JNO. T. NOTE MFG. CO , 

BUFFALO, N. Y. 



Uf ANTED Partner to introduce valuable patent 
TV nil I CUi swinging-berth and chair for ships. 
WM.G. BLAIR, Hampden Corner, Me. 



AGENTS 



Wanted for our new book BURIED 
CITIES RECOVERED. Buried 
Nations exhumed; obliterated history 

rewritten. The doings of Patriarchy 

Prophets and Kings unfolded. Great discoveries. Latest re- 
searches. Testimony from Pyramids, Temples and Ruins. 



Plain to a child ; absorbing to all. Richly Illustrated. New 

Tiaps. Low price. Sells irramfly. Subscribers delighted. 

BRADLEY, CARRETSON &CO., 66 N. 4th St., Phila., Pa. 



Rider's New and Improved 

COMPRESSION 

Hot Air Pumping Enpe 

New and Improved Designs. 

INTERCHANGEABLE PLAN 

MANUFACTURED BY 

DELAMATER IRON WORKS, 

C . H. DELAMATEB & Co., Proprietors, 

No. 16 CORTLANDT ST., NEW YORK, N. Y. 

And 40 Dearborn Street, Chicago, III. 




PIPE COVERING. 




Fireproof Non-conducting Coverings for Steam Pipes, 
Boilers, and nil hot surfaces. Made in sections three 
feet long. Easy to apply. Asbestos Materials— 
Fiber* Millboard Packing, ami Cement. 

CHALMERS-SPENCE CO. 

419-421 Eighth St., >ew York. 





IM2 


ASDEVLIN* 

LEHIGH ME 


AND FINE GRAY IRON ALSO STEEL 

.P* ') CASTINGS FROM SPECIAL N c 

7j7 FINE TINNING j^-~-T PtfJ^D 

<-0,t> FINISHING, * N NlNGMlrrV 

S AMERICAN 5T PHII A '. . ND A 





A NEW DRAWING INSTRUMENT.— 

Description by Prof. C. W. MacCord of a new and com- 
pact form of the pantograph which obviates all the objec- 
tions that have been urged against the old style of the 
instrument, illustrated with an engraving. Contained in 
Scientific am krican Sitpplkment, No. 424. Price 
10 cents. To be had at this office and from all news- 
dealers. 




HOWELL'S PATENT 

Cut Off, 

for turning the water 
into or off from the Cis- 
tern, by merely moving 
the lever from one side 
to the other. It is made 
of tin, and it is light- 
cheap, and durable. Cov- 
ington, Ky. 3 inch per 
dozen $6, 4 inch $9. 



J-TILE AND GL AY RETORTS ALL SHAPES 



23 IB "ST. ABOVE RACE. PHILADELPHIA. 



WATCHMAKERS. 

Before buying, see the Whifccomb Lathe and the W eb- 
ster Foot Wheel, made by the AMERICAN WA'ICH 
TOOL CO., Waltham, Mass. CATALOGUES FREE. 



Nrcw York. Sept. 2d, 1884. 
A Special Meeting of the Stockholders of the Serrell 
Silk Reeling Company will be held at the office of said 
company at No. 15 Broad Street, in the City of New 
York, at 4 o'clock P. M. of that day to determine wheth- 
er the Capital Stock of said company shall be increased 
to the amount of three hundred thousand dollars, to 
consist of six thousand shares of the par value of fifty 
dollars per share. 

HERMAN DRISLER, 

Henry L. Vit.as, 
Philip Walker, 
Charles Lyman. 
A majority of the Board of Trustees. 



PERFECT 

NEWS PAPER FILE 

The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has been recently improved 
and price reduced. Subscribers to the Scientific Am- 
erican and ScientificAmerican Supplement can be 
supplied for the low price of 11.50 by mail, or $1.25 at the 
onfee of this paper. Heavy board sides; inscription 
"S IENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

MTJUN & CO., 

Publishers Scientific American, 



THE HOLLAND LUIBROATOR, VISIBLE DROP 

Ie guaranteed to be 

1. A perfect insurance 
against the cutting ot 
Valve -seals, Cylinder and 
Governor Valvea ot the 
engine. 

2. It will pay fcr itself 
'nsix months, in thesaving 
of oil, coal, and packing. 

;J. It will insure more 
speed in the revolutions of 
the engine, say from one to 
two strokes j«r minute, 
thus increasing the power 
of thaenffine. M'f 'rtbv Holland & Thompson, -2 n River St., Troy, A . Y. 




Mf AIITCn Responsible parties to manufacture 
W All I CU H the McCOLtJAN ROTARY EN- 
GINE on royalty. Patented July 8, 1884. D. McCOL- 
GAN, Butte City, Montana. 



PROSPECTING MINERAL LANDS A SPECIALTY. 

CYLINDRICAL SECTIONS OR COR £S OBTAINED THE WHOLE 

distance bored ARTESIAN WELLS 

BORED ROUND AND STRAIGHT 
ADMITTING A LARGER PUMP 8< 
CASING IN PROPORTION TO 
SIZE OF HOLE THAN BY ANY 
OTHER PROCESS. ESTIMATES 
GIVEN AND-C0NTRACTS MADE BY 



DIAMOND DRILL CO. 



BOX423P0TTSVILLEPA. 

I MANFTfiS.OF DIAMOND DRILLS 
1 FOR ALLKINOS OF 



EJ^B Large, New, Embossed border Chromo Cards, all gold, 
I Msilver, motto and hand, came on, 10c, IS pks. $1. A gits' 
^fllatest samples, 10 ets. L.JONES &CO.,Nas B au,N.Y. 

BOOKWALTER K\GIXK. 

Compact. Substantial. Econom- 
ical, and easily managed ; guar- 
anteed to work well and give 
full power claimed. Engine and 
Boiler complete, including Gov- 
ernor, Pump, etc., at the low 
price of 
8 HORSK POWER .$240 00 

m •■ - a8o oo 

6W " " 355 00 

8U " *' 440 00 

B#" Put on cars at Springfield, O. 
JAMES LEFFEL & CO., 

Springfield. Ohio, 
or 110 Liberty St., New York. 





HON BLOWER. 




POSITIVE BIiAST. 



IRON REVOLVERS, PERFECTLY BALANCED, 

Has Fewer Parts than any other Blower. 
P. H. & F. M. ROOTS, Manufacturers, 

CONNER8V1LLE, IND. 

S. S. TOWNSEND, Gen. Agt. ,22Cortland St , 9Dey St., 

COOKE & CO., Sellincc Agta., 22 Cortland Street, 

J\Q. BEGGS & CO., Selling Agts. 9 Dey Street, 

3VJD1V YORE. 

PEND FOR PRICED CATALOGUE. 



RAILWAY AND STEAM FITTERS' SUPPLIES. 

Rue's Little Giant Injector. 

SCREW JACKS, STUBTKVANT BLOWERS. &c. 
JOHN S. mtQUHART, 4« Coi'tlandt St., N. Y. 

NEW CREMATORIUM -DESCRIPTION 

with elevations, sections, and plan of a crematorium re- 
cently erected at Weinborne Minster. England, from 
plans by Mr. Richards, the well known authority on 
heating. Contained in Scientific American Supple- 
ment, No. 4'23. Price 10 cents. To be had at this 
office and from all newsdealers. 




EVERY USER OF MACHINERY 

SHOULD LEAKS 

How to Use Loose Pulleys, 

Useful information onthissubiect 
is given in our "Catalogue Mo. 55." 
sent free to any address. 
Va n D uzen & Tift, Cincinnati, O . 



Fretel's Improved Locomotive. 

Patented July 15, "1884. No. SO' ,978. is for sale. Illustrated 
on page 315 of Scientific American, Aug. 23, 1884. For 
full particulars address GABRIEL FKETEL, Porto 
Real, Province de Rio Janeiro, Brazil. 



SouthwarkYoundry^machineCompani? 
J 480 Washington Ave. Philadelphia , 

Engineers ^Machinists 

Blowing Engines and hydraulic machinery 
^UTerAllen UmmlSSc cutoffSteam E ngiN E- 



NOTEWORTHY SHRUBS AND TREES. 

—A paper by W. C. Barry, giving brief description of 
several beautiful new trees and shrubs that the author 
has tested, and considers well entitled to the consid- 
eration of arboriculturists. Contained in Scientific 
American Supplement, No. 4 '23. Price 10 cents. To 
be had at this office and from all newsdealers. 

.Leather Belting, Rubber Articles* Cotton Belt- 
ing* Tools* Etc. 

For factories. The above articles we wish to sell on 
commission, or otherwise. Offers requested. 

WOHANKA & CO., Vienna, Austria. 



FOR SALE OR RENT. 

A Machine Shop Foundry and Tools. Address JOHN 
A. HOK&, Camp Point, Adams Co., Illinois. 



U| A UTCn First-class Screw Cutting Machinery; 
if fill I CUi proposals with sketches to S. RIEL1H 
& MADLER, Eisenbahns St. 5, Ber.ln, Germany. 



LE PAGE'S 

LIQUID CLUE. 

I UNEQUALLED FOR CEMENTING 

I WOOD, GLASS, CHINA, PAPER, LEATHER, &c 

AWARDED COLD (MEDAL. LONDON, 1883. 

1 Uaedby MaBOn & Hamlin Organ & Piano CcPullman 

yT«Dsii Palace Car Co , ftc. Mfd only by the RUSSIA 

"1CEMENT CO, GLOUCESTER, MASS. SOLD 

EVERYWHERE. Sample Tin Cans sent by Mail, 25c 



HOW TO COLOR LANTERN TRANSPA- 

rencies.— A valuable paper by T. J. Houston^iving full di- 
rections for the preparation of photographic transpa- 
rencies, and for painting them. Contained in Scientific 
American Supplement, No. 4*23. Price 10 cents. 
To be had at this office and from all newsdealers. The 
same number contains an illustrated paper on Im- 
provements in Photo-block Printing.— Another valuable 
paper on the Preparation on Lantern Transparencies is 
contained in Suppement, No. 424. 



BARREL, KEG, 

Hogshead, 

AND 

Stave Machinery. 

Over 50 varieties manu- 
factured by 

EL A B. HOLMES, 



Fan and Stave Jointer. BUFFALO, N. Y. 




REARING OYSTERS.— A VALUABLE 

and interesting paper by John A-. Ryder, describing the 
author's experiments in rearing oysters on a large scale 
from artificially fertilized eges ; followed by notes on 
pond culture, on the food of the oyster, on the oyster's 
enemies, parasites and commensals, etc. Contained 
in Scientific AmkuicanScipplioiknt, No. 42*2. Price 
10 cents. To be had at this office and from all news- 
dealers. 



PATENTS NEGOTIATED ABRDAB 

An organization of responsible gentlemen has been 
formed in New Fork, in connection with a similar one in 
London , for the purpose of placing American inventions 
in Europe. For particulars, address H KN RY A. HElt- 
BEItT, Pre St.* 155 Temple Court* New York. 



APPLICATION OF STEAM POWER TO 

Road Locomotion.— A paper by Matthew IMacfle, giving 
an interesting sketch of the progress realized in rail- 
way locomotion during the last century. Contained in 
Scientific amekican Supplement, No. 424. Price 
10 cents. To be had at this office and from all news- 
dealers. 



$£» 4-(\ CiVfl per day at home. Samples worth $ 5 free. 
« tu ifl>*vAddressSTiNSON&Co.,Portland,Maine. 




FOREIGN PATENTS. 



Their Cost Reduced. 



AUSTEN &WILBER. CHEMISTS. 

Study of New Methods,JFaults of Working Processes, 
and the Utilization of Waste Products. Counsel and 
Experts in all matters relating to Chemistry. Analyses, 
Reports, Investigations, Opinions. New Brunswick, N.J. 



Cities, Towns, and Manufactories 

Supplied by Green & Shaw 
PATENT TUBE AND GANG WELL SYSTEM. 

Wm. D. Andrews & Bro„ 233 Broadway, H. Y. 

Infringers of above patents willbe prosecuted. 



SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the Scientific 
American Supplement can be had at this office for 
10 cents. Also to be had of newsdealers in all parts ot 
the country. 



The expenses attending the procuring of patents in 
most foreign countries having been considerably re- 
duced, the obstacle of cost is no longer in the way of a 
large proportion of our inventors patenting their inven- 
tions abroad. 

CANADA.— The cost of a patent in Canada is even 
less than the cost of a United States patent, and the 
former includes the Provinces of Ontario, Quebec, New 
Brunswick, Nova Scotia, British Columbia, and Mani- 
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now offered for obtaining 
patents in Canada is very large, and is steadily increas- 
ing. 

ENGIjAND.— The new English law, which went into 
force on Jan. 1st. enables parties to secure patents in 
Great Britain on very moderate terms. A British pa- 
tent includes England, Scotland, Wales, Ireland, and the 
Channel Islands. Great Britain is the acknowledged 
financial and commercial center of the world, and her 
goods are sent to every quarter of the globe. A good 
Invention is likely to realize as much for the patentee 
in England as his United States patent produces for 
him at home, and the email cost now renders it possible 
for almost every patentee in this country to secure a pa- 
tent in Great Britain, where his rights are as well pro- 
tected as in the United States. 

OTHER COUNTRIES.— Patents are alsoobtained 
on very reasonable terms In France, Belgium, Germany 
Austria, Russia, Italy, Spain (the latter includes Cuba 
and all the other Spanish Colonies), Brazil, British India 
Australia, and the other British Colonies 

An experience of thirty-eight years has enabled 
the publishers of The Scientific A m e hican to establish 
competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
have the business of their clients promptly and proper- 
ly done and their interests faithfully uarded. 

A pamphlet containing a synopsis of the patent laws 
of all countries, including the cost for each, and othe 
information useful to persons contemplating the pro- 
curing of patents abroad, may be had on application to 
this office. 

IttUNN ifc CO.. Editors and Proprietors of The sci- 
entific American, cordially invite all persons desiring 
any information relative to patents, or the registry of 
trade-marks, in this country or abroad, to call at their 
offices, 361 Broadway. Examination of inventions, con- 
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address, MUNN & CO., 

Publishers and Patent Solicitors, 

361 Broadway, N 3w York. 

Branch Office, cor. F and 7th Streets, opposite Patent 
Office, Washington , i>. c. 
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Inside Page, each insertion - - - 75 epiira a line. 
Bade Pace, each insertion - - - Si. 00 a line. 

(About eight words to a line.) 

hmgravings may head advertisem£nts at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



TO INVENTORS 

AND MANUFACTURERS 



The Fifty-third Annual Exhibition of the 

Atyi © xri o aii Institut e. 

of the City of New York, 
Will open September 24th, 1884. Heavy machinery will 
be received as early as August 27th, other goods Septem- 
ber 15th. Intending exhibitors must make early applica- 
tion to secure proper space and classification. For 
blanks and information, address 
General Sup't, American Institute, K. V. City. 



Emerson's NewSS^Book of S A W S 

More than 100 illustrations, 112 pages. « 60,000 i 
"Every rule given that will enable its ■* New it- 
Readers to overcome all difficulties, and TlfEditioii"ii7 
Sawyers instructed in hanging, truing, " * " 

Or straightening and running all kinds of fi A "VF SJ 
Never failing of success. Now ready for *** <*■>»* *J 
•Send your full address to [FREE distribution. 

Emerson, Smith *fc Co. (Ltd.), Beaver Falls, Pa. 



Double Screw, Parallel, Leg Vises. 

Made and WARRANTED stronger than any other Vise 
by EAliLE ANVIL WORKS only, Trenton, N. J. 

AUSTRALIA. American mfrs. desirous of being rep- 
resented in An stralia, correspond with 1MKAY, Hibsch & 
Kaeppel, Sydney, N.S.Wales, and Melbourne, Victoria 



WRIRQPI 



Address JOHN A. ROEBIJNG'S SONS, Manufactur- 
ers, Trenton, N. J ., or.117 Liberty Street, New York. 

wheels and Rope for conveying power long distances. 
Send for circular. 

THE PAYNE AUTOMATIC ENGINE 

Gives more power from same amount 
of fuel and water than any engine 





JENKINS' PATEVV iLVES, 



[August 30, 1884. 



Gate, Globe, Angle, Chr ^ J> jiety, 

MANUFACTURED OF W ^ %r\AM METAIi. 

Are the acknowledged standard of the world. Have be\- *? Vffl> ,xnce 1868, under all possible con- 
ditions, and never have failed. •- ^' -,^- 

To avoid imposition, see that valves are stampt -'Jenkins Bros." 
J" 33 INJ lill^S BROS., 
»1 John Street, New York. Send for Price List "A." ?9 Kilbv Street, Boston, 



James Boyd, Philadelphia. Pa. 
Bees, Shook &Co.,Pittsburg, Pa. 
Gibson & Clark.Cinclnnati, Ohio. 
Chafer & Becker.Cleveland.Ohio. 
Dunham, Carrigan & Co., 



AGENTS : Weir & Craig, Minneapolis , Minn. 

AhrenSjWelker & Ryan, Loulsvlle,Ky. Pond Engineering Co., St. Louis, Mo. 
James walker & son, Detroit, Mich. Marinette IronW 'k's Co., Chicago, 111. 
weir & Craig, Chicago, 111. English Brothers.Kansas City. Mo. 

San Francisco, Cai. Hendrie & BoithoS M'f 'g Co., Denver, Col. 



Great Original Baltimore- Made 

HracBlttis 

Mantels and Registers. 

B.C. Bibb & Son,, 

Baltimore, Md. 

Bestworkmanship. Lowestprlcea 
guaranteed. Sendf orcirculars. 




BOGARDUS" PATENT UNIVERSAL ECCEN- 
TRIC MILL8-For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay Guanos, Oil Cake, Feed, Corn, 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc, and whatever cannot be ground by other mills, 
Also for Paints, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMBS BOGAR- 
DUS, corner of White and Elm Sts., New York. 




The Harden Hand Grenade 

Fire Extinguisher. 
—Puts Out Fire Instantly.- 

See editorial notice of tests in Scien- 
tific Am ebioan of July IS, 1884, page 19. 

Send for circulars. 

H. L. DOOL.ITTL.E, Manager. 
New York Office, 95 West Broadway. 




SWEEPSTAKES, WITH THE ELLIS 

Patent Journal Box. The best Planer and Matcher ever 
| made. Planing 20 in. wide, 6 in. thick, weight 3,200 lb., 
SSOO; planing 24 in. wide, 6 in. thick, weight 2,600 lb., 
$350. Beading, Arbor, and Head, extra, $20. Sash, Door, 
I and Blind Machinery a specialty. Correspondent so- 
licited. Rowley & Hermance, Williamspot, Pa. 



made, and 50 per cent more power than rated at. All 
engines warranted. All sizes and styles, 2 to 260 horse 
power. Send for prices and catalogue A 4. 

B. W. I'AVNE <Xc SONS, 
F. O. Box 1:207. Elmira, N. Y. 




WITHBRBY, RUGG & RICHARDSON. Manufacturers 
of Patent woodworking Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Bal & Co.. Worcester, Mass. Send for Catalogue. 



H.W.J0HHS' 

' mem* 

LIQUID PAINTS. 

ROOFING, 

JTUre-proof Building Felt, 

Steam Pipe and Boiler Coverings, Steam Pack- 
ing, Hill Board, Gaskets, Sheathings, 
Fire-proof Coatings, Cement, Ac. 

descriptive price list and samples fbee. 

H. W. JOHNS MTG CO., 

87 Maiden Lane, New York. 

170 K . 4th St., Pbila. 4 5 Franklin St., Ohioago. 




Clark's Noteless Rubber Wheels. 

Absolutely prevent splintering and 
wearing of floors caused by use of iron 
wheels. In different styles adapted for 
every kind of Mill and Warehouse work. 
Catal ogu e free. GEO. P. CLARK (Box L,) 
Windsor Locks, Conn. 





F. Brown's Patent 

FRICTION 
CLUTCH. 



Send for Illustrated Cata- 
logue and. Discount Sheet 
to 



A. & F. iittOWJV, 43 Park Place, New York. 




The "MONITOR." 

A NEW LIFTING AND NON- 
LIITTING INJECTOR, 
t 



Best BoilerFeeder 
in the world. 

Greatest Range 
yet obtained. Does 
not Break under 
Sudden Changes of 
Steam Pressure. 

AIho Patent 

EJECTORS 

OR 

Water Elevators, 

For Conveying 
Water and Liquid. 

Pntent OHi-r-N, I.u- 
brU'iitnri*. etc, 

NATHAN MANUFACTURING COMPANY, 

smferwtaiogua. 92 & 94 Liberty St., New York. 




SPEAKING TELEPHONES. 

THE AMERICAN BELL TELKPHONK COMPANY, 

W . H. Forbes, W. R. Driver, Theo. N. Vail, 
President. Treasurer : 6en. Manager. 

Alexander Graham Hell's patent of March 7, 1876, 
owned by this company, covers every form of apparatus, 
including Microphones or Carbon Telephones, in which 
the voice of the speaker causes electric undulations 
corresponding to the words spoken, and which articula- 
tions produce similar articulate sounds at the receiver. 
The Commissioner of Patents and the U. S. Circuit Court 
have decided this to be the true meaning of his claim; 
the validity of the patent has been sustained in the Cir- 
cuit on final hearing in a contested case, and many in- 
junctions and final decrees have been obtained on them. 

This company also owns and controls all the other 
telephonic inventions of Bell, Edison, Berliner, Gray, 
Blake. Phelps, Watson, and others. 

(Descriptive catalogues forwarded on amplication.) 

Telephones for private Line, Club, an.' Social systems 
can be procured directly or through the authorized 
agents of the company. 

All telephones obtained except from this company, or 
its authorized licensees, are Infringements, and the 
makers, sellers, and users will be proceeded against 

Information furnished upon apolication. 

Address all communications to the 
AMERICAN BKM, TELEPHONE COMPANY, 
95 Mills Street, Boston, Mass. 



FEED WATERJ^ 

| Purifier «r 

I FOR STEAM BOILERS 
U.S. Si FOREIGN PATENTS 




COLUMBIA BICYCLES 
AND TRICYCLES. 

New Illustrated (36 page) Catalogue, 
giving full description of these ma- 
chines, sent for stamp. 

THE POPE M*F»G CO., 

597 Washington St., Boston, Mass. 



KORTING UNIVERSAL 

DOUBLE TUBE. INJECTOR 

FOR BOILER FEEDING. 
Operated by one handle. 

___ WILL LIFT HOT WATER. 

^IaT^tW » POSITIVE ACTION GUARANTEED UNDER 

' ALL CONDITIONS. 

NO ADJUSTMENT FOR VARYING STEAM PRESSURE. 
WILL LIFT WATER 25 FEET. SEND FOR DESCRIPTIVE CIRCULAR. 

OFFICES AND WAREROOMS: 




Philada.,12th & Thompson Sts. 
Boston, 61 Oliver St. 
Augusta, Ga., 1026 Penwick St. 
San Francisco, Cal., 2 Califor- 
nia Street. 



New York, 109 Liberty 

Street. 
Denver, Col., 438 Blake 

Street. 
Chicago, 111., 204 Lake St. 



Iron Co., 

TRENTON,N.J. 

"Iv Manufacturers of "t'K . _,. 
iRPNAND^TEELWIrU.. ,i'i 

K c ESTIMATES FOR "••>:' 



\ furnishes on application jg 
'■^iMiH/nnllOfFKCJipSllRLING SUP. ' - 

SkCOOPER.HEMTT & CO: 



INFORMATION 

For Users of Steam Pumps. 

Van Duzen's Patent Steam Pump 

( No Packing or Oil ) Is 

Requires ] No Repairs or Skill, > Reli- 
( No Care or Attendance. ) able. 
Can pump any kind of liquid; ever 
ready ; no moving parts ; all brass ; can- 
not clog nor get out o f order; fully teste d ; 
hundreds in daily use ; every pump guar- 
anteed; not like cheap Pumps made 
of Iron; all sizes to 6 inch discharge; 

f)rices from $7 upward: capacities from 
Ions per hour. State for what purpose 
wanted and send for Catalogue of " Pumps.' ' 

VAN DUZEN tXc TIFT, Cincinnati, O. 




COMMON SENSE. CHAIRS AND ROCKERS. 
Strong, durable, and comfortable. No light, trashy 
stuff, but good, honest home comforts. Special dis- 
count to clergymen. Send stamp for catalogue to 
F. A. SINCLAIR, 
Mottville* Onondaga, County, N. Y, 
For sale by all flrst-class Furniture Dealers. 




Simple, Substantial, Safe, Economical. 

One horse power will pump 1,000 gallons of water 100 feet 
high per hour with 35 feet of gas. One-half horse power 
will pump 500 gallons 100 feethigh with 25 feet of gas. 

POWER DETERMINED BY ACTUAL TEST. 

Call and see them, or for circulars and prices address 

THE CONTINENTAL GAS ENGINE CO., 

No. 231 BROADWAY, NEW YORK. 



One Horse Power 
STtLKW\-!E.UG\NE 

-? p FffrE C T BOAT E«0^ 

1 SAFE FROM FIRE & EXPLOS) ON. 
-I NO EXPENSE WHILE ENGINE STOPS- 
I STEAM IN FIVEM1NUTES 
'RUNS ITSELF TEtJHOuRSON TWO 



rH£gERfNCE3 



Gallons or kerosene. ' 

! A.H.SHIPMAN^ E i T 4 R / 



GASKILL'S STEAM PUMPS, 

AND 

GASKILL'S HIGH DUTY PUMPING ENGINES. 

For public water supply. Manufactured by 

THE HOLLY MFG. (JO., Lockport, N. Y. 




R00KS0N BUILDING, PAINTING, 

■'Decorating, etc. For 1883 eighty-eight page illus- 
trated Catalogue, address, inclosing three 3-cent stamps, 
WM. T. COMSTOCK, 6 Astor Place, New York. 



BARNES' 

Patent Foot afiLct 
Steam Power Machi- 
nery. Complete out- 
fits for Actual Work- 
shop Business. 
Lathes for Wood or 
Metal ClruularSaws, 
Scrool Saws.Formers, 
Mortisers. Tenoners, 
etc., etc. Machines on trial if desired. Descriptive Cata- 
logue and Price List Free. W.P. & JOHN BARNES, 
No. 1999 Main St., Kockford. UK 




Providence, II. It (Park St.), Slxminuteu' walk West frometatlon. 

Original and Only Builder of the 

HARRIS-CORLISS ENGINE, 

With Harris' Pat. Improvements, from 10 to 1,000 H. P. 

Send for copy Engineer's and Steam User's 

Manual. B J. W. Hill M.E. Price SI. 25. 




RUBBER BACK SQUARE PACKING. 

BEST IN THE WORLD. 

For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps. 

B represents that part of the packing which, when in use. Is in contact with the Piston Bod. 
A, the elastic hack, which keeps the part B against the rod with sufficient pressure to be steam-tight, and yet 
creates but little friction. 

This Packing is made in lengths of about 20 feet, and of all sizes from % to 2 inches square. 

NEW YORK BELTING & PACKING CO., 

John e. Chester, Treas. Nos. 13 & 15 Park Row ooo. Astor House New York. 




INSURANCE ^.HARTFORD Conn 

. . CASH CAPITAC: - l4-,000,0OC 



, ...._ ,. ,000 

Losses paid in 66Yeahs.,-S56,ooo,ooo 

LJThe Largest and Stroiurpst Company. 
T rTENflEF Phfr't j - Goodnw. Sect'y, 
, .J.DtiriLliJrii -fBEST. WM b.clahk, Asst Sect'y. 
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